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“NORTHWESTERN” TYPE PASSENGER LOCOMOTIVE 


Chicago & Northwestern Railway. 


The Schenectady Locomotive Works are building six most 
interesting passenger locomotives for the Chicago & North- 
western Ry., one of which was exhibited at the Saratoga con- 
ventions and is now in service. The wheel arrangement is that 
of the Atlantic type, but the features of the rear end are so 
unusual as to justify giving it another name, the “‘Northwest- 
ern” type. This engine has the largest amount of heating sur- 
face ever given to an engine of this wheel arrangement, and the 
‘grate area, due to the wide firebox, is the largest of which we 


have record, for a design intended exclusively for soft coal. 
We consider this engine as a remarkable step in the develop- 
ment of powerful fast passenger locomotives, and in order to 
do it justice we shall take it up again in our columns when per- 
formance records have been made, with a discussion of the 
prominent features of the design. At this time attention will 
be confined to the general features. 

The chief departure from the usual Atlantic type is in the 
frame arrangement at the back end and the use of outside 
journals for the trailing wheels. Wider support for the firebox 
than can be had with the Atlantic type was desired. A wide 
firebox with the usual arrangement of frames causes consider- 
able overhang of.the mud ring at the sides, and with outside 
journals and supplemental frames the supports are placed 
directly under the mud ring at its extreme width. The purpose 
of this is to steady the engine and prevent excessive vibratory 
movements at high speeds. This design also simplifies the 
difficulties of getting in a good ashpan, and it removes the trail- 
ing journals from the heat of the ashes. The wide firebox is 
the special feature of this engine. It gives a large grate area 
without excessive length, and it may be increased in width if 
desired. In this respect the engine is capable of further growth 
and increase of power. 

The valves are of the piston type with inside admission and 
the motion is direct. In every particular the engine represents 
great care in. design and construc.uon, and its influence upon 
future practice in fast passenger locomotives may be expected 
to be very strong in favor of larger grates. In fact we believe 
it to be the forerunner of a general introduction of wide grates 
for soft coal engines hauling heavy passenger trains. {[t is, 
therefore, considered one of the most important of recent 
American locomotives. Messrs. Quayle and Henderson, as well 
as the Schenectady Locomotive Works, are congratulated upon 
this production. 

The following particulars have been furnished by the build- 


ers: 
‘‘North-Western”’ Type Locomotive. 
General Dimensions. 


PRN TRIM TEA A ets em SPOON mt GPR oT PL Ee Ce 4 ft. 8% in. 
WE sce ceed ky ona den os sere bk et van cok be ekntense ences Bituminous coal 
WHMIS: Tan; WIRE ORO oon Pade ise cdigweccacdscsckacadsunese 160,000 Ibs. 
WG ae isi ide scc i ccvcregcacbuvincanuicusueeun we 90,000 Ibs. 
WERGOE WHO GUSH 0 odio cn cede i eces ctcscdedacdctecchscbucunastanl 7 ft. 0 in 
ee BI Is ois Sian a hocc a dk dc eccecu sandals canucaddvoblsenseien 16 ft. 0 in 
GO; I RE So ono dn ods cow eeecus stalcanzcs aieeksaanueidds 26 ft. 9 in 


Wheel base, total of engine and tender.................... 54 ft. 8% in. 














“NORTHWESTERN” TYPE PASSENGER LOCOMOTIVE. 


Chicago & NORTHWESTERN Ralbway. 


ScHENECTADY LocouoTrive Works, Builder . 





ent , hats of f engine Riiavcheisns 160,000 lbs.; on drivers...... 90,000 lbs. ; soe, Ta ne and tender, — ~y Ibs. 
Kechctaguekts 7ft.; totalofengine........ | 26 ft.9in; rntotal enein d tender...........42 ft 8% in. 
Cylinders : ‘oe wee Wheels: Driving ... .. ....30in; truck ........... 8 in. : seuihane as atk 
Boiler : “traight, radial stays, diameter...... 68% in ; Obs cig cease 200 1 
Firebox Length .. ....... 024%in.; width ......... ; depth, front ia Laeedeeg depth, back 67 in 
Grate: Rocking; rg ER ee 46. - ft.; bes 338 2-in 192 in. long. 
Heating surface : Tubes..... 2,816 .ft.; water tubes............ 28.27; firebox............ 170.7; total... ...3,015 sq. ft. 
Tender : Wien -~wheel; tank ¢ Capacity....... 00. gals. water, 8 tons coal, 
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Cylinders. 


NN Oe ENO |, ohn a has vec woccce cccinecrcsuevesastccdcnecsssedouee 20 in. 
AN as cb vs sk Seb Ande ysevbcnbnsd sdagevendsoesecrecccecpeses 26 in. 
Horizontal thickness of piStOM..............ccsceccccenssesvveceses in. 
RPURMIMEE OE SHNUONE TOG. 6 osc i vcccvcdeccaceccesersscoceces Seana ce ELEN ORE 3% in. 
IN ass a ala Kbck cd cco} Sonund i cee cvostescetesdiondes 156 in. 
er NE MIE ao 56 oc ont peed 60's de senvercerovcnciccaceves seeegos 2% in. 
ee aes e Cus EUCN Se Coss vseihesisbetsccscodcscesccnsndecas 1% in. 
Valves 
res ous saci haase cue bs ese oe ves cescenesite Piston 
CREEL TEA VOl OF BIIGE VEIVES.......ciccccccsccccccsccesccccvccscvccvece 6 in. 
COUSINS TAD) GE BIAS. VRIVOB W5i ccc cc ccicesccccccceveccccccsccccstsesece 1% in. 
SN A IE WRI WO Ss as sc svcccdevcvasensvovcscscccsssesesevehect % in. 
“Lead of valves in full wear..............ccsccceeeee Line and line, 0 in. 
ee SOU RUE TAIT coos cc onssniscvecsccceveveccevestiesne Hemp 
Wheels, Etc. 
Diameter of driving wheels outside of tire...............cceeseeeee 80 in. 
Material of driving wheel centers...............cccseeeceeess Cast steel 
a 65.5 Kea cip bib wb s'o.Kdie'e 6108 1040s de So sani ae Cast steel 
Diameter and length of driviing journals............ 9 in. dia. by 12 in. 
Diameter and length of main crank pin journals (main side 6% by 
ae orca pues Usihhaciadechesestsswe eee 6 in. dia. by 6 in. 
Diameter and length of side rod crank pin ——- ie mae kde 
4% in. dia. by 4 in. 
I SUNN SII oss vas Wetwceccvocsvesvers Four-wheel, swing bolster 
rr See SOON i isbicecevevccesoweecnvesscce 6 in, dia. by 10 in. 
Diameter of engine truck wheels..............c.scsceccececcceccccecs 36 in. 
Kind of engine truck wheels...................... “National” steel tired 
Boiler 
een ods Ne As cen pic Ne bese sas cess cacencessveevevts meena 
rr Se TE SM co cacscsvccnnovs . cocctescecssienese 683g in, 
teas ae baad iho dine d'b od 6 kbs 6 640.0 ow dvcccessasdtecaneet 200 Ibs. 


Material of barrel and outside of firebox.................. Carbon steel 
Thickness of plates in barrel and outside of firebox.......... 

11/16 in., % in., i. 
sh a chs bieee 658 pag hoes $icdcdse ne dees seewesisuatee 102% i n. 
EN ahs Go aus 60060 666 0c0ebebssdeccdeoess 76% in. F; 67 in. B. 
ace ete cesinbesiedesweedecedeteeceeae 76% in. F. 
Firebox, material 


ES OENE MNO 50 dice c.d's s.p'0'6:i6 0 bic'dmocstcncdesoccsee ese 
sides % in., back % in., crown % in., tube sheet % in 
a at shady 546 ad beth one cow seeseévaceueuks 
front 4 to 5 in., sides 3% to 5% in., back 3% to 2 in. 
NE MMU EMNEE Sac dgcine shed beaded ave vdovncasseswescesenees Radial 


Firebox, staybolts Taylor iron 
EN a5 eb in o's 13.0 0 ddeesveds cA venseweyes es Charcoal iron No. 12 
Tubes, IN ae con eared ees es ds sc kane cope bhecnu ah ucKiae’ 338 
Tubes, diameter 2.<in. 
en een SUS” CARIN BISOBUS, 0. vos sein cos siccscocecccoccesccessccace 192 in. 
Fire i ae gaa i eer aemeeat Supported on 4 water tubes 
Heating surface, tubes 2,816.91 sq. ft. 


oeP EPP Pee eee eee CeCe eee eee eee eee eee eee eee eee 


CEPR eee OHHH E HEHEHE SEH E HEHE EEE EE EEE EEEE EO EE EES 


Heating surface, water tubes .........ccccscccccsccsccecccece 28.27 sq. ft. 
NEED MRUMINAUES SEEDIION cv ccccccsccsccescdseccsecscsescvecsice 170.7 sq. ft. 
a osc uss dddwedsnaenassedeseonee 3,015.88 sq. ft. 
Ne Co doo ste Ghee aise taemdssu sees on tane 46.2 sq. ft. 


oni Sex d wi'gd stk eies ass cbs oe 98 Rocking, C. & N.-W. style 


IESE 5S i's Een ba dabe bs cp$ dion sb weddessncddysencn Sectional 
I sib oasis 400 04 66 ch be 0cscd si ces TERT PRE Mate EES ary Single 
NE sal s ies doneded svsa'sseeesate cee 4% in., 5 in., 5% in. dia. 
Smoke stack, inside diameter...... 16% in. ‘si top, 14 in. near bottom 
ee EE, “COSI “OVO LOAN, .scccscccssecsccccccsccccevcesess 15 ft. 15g in. 
Boiler supplied by.................+. Two Monitor injectors, size No. 10 
Tender. 

Sie i tis Clik 40a 66 eos evs 0k ba dese sieccedeeesees’s sa 43,200 Ibs 
ee ei cd sbagetinne los sbncbesencdvebacbelcakenks 
oa So Lo ease ce |-snesenseadanwesbene 36 in. 
Journals, diameter and length....................e0e0 5 in. dia. by 9 in. 
rein dod eu sik Seek io 4d eu eis ekshosensad eve b¥ae econ 16 ft. 10 in. 
PESTS SECO TEE RUPEE RES TEETER TET 10-in. steel channels 
Tender trucks........ 4-wheel, channel iron, center bearing and 

side bearings on both trucks 
I EROS 05. 5 oa sted ac cinaeeiecsasdsdnctessssessccves 5,200 U. S. gallons 
nbs oGobensavesswsisseeW soe ocibecedeséecesbsntedcnoesee 8 tons 








THE CONSULTING ENGINEER AND SHOP PLANS. 





In summing up the progress which has been made during 
the past ten years in various branches of railroad work, that 
of shop arrangement and equipment has not had its share 
of attention. A great deal has been achieved in shop improve- 
ment and the electric motor seems destined to work still more 
changes, not only in arrangement of buildings and machinery, 
but even in the matter of location of shops. A few years ago 
motive power department draftsmen were able to plan and 
carry out extensive shop improvements. The problems were 
comparatively simple before it became necessary to decide 
upon the methods of power distribution, the capacities of 
generators with reference to those of the motors, the most 
favorable selection of units for individual and for group driv- 
ing, the sizes of groups, the determination of voltage and 
the systems of wiring. Now also the gas engine and steam 
turbine come in for attention in the power-house ques- 
tion. These questions and those of shop heating, ventilation 
and lighting may all be settled indifferently well by consul- 
tation with those who are prepared to contract for the com- 
plete equipments of the various kinds, but there is a better, a 
more satisfactory and almost necessary method, entrusting 


all of the plans and details to a specialist, a consulting 
engineeer who has the necessary experience and information 
and can bring to bear a knowledge which no one else may 
hope to possess. The tendency to employ a consulting engineer 
for the plans of new shops is a marked step in advance which 
should be recognized. There are three good reasons why he 
should be called upon. The mechanical officers are now over- 
loaded, and while they are always ready to do this work, some- 
thing else must suffer if the new shops receive the attention 
they require. The questions call for a wider special kind of 
experience than the motive power man can be expected to 
have, and last and most important, the right kind of consult- 
ing engineers for this work are now available. Railroad man- 
agements will do well to take these facts into consideration 
in connection with new shops. It is not necessarily the best 
arrangement from a steam engineering standpoint that will 
give the best results, but rather a balance of a large number 
of very peculiar factors and the fact that they will affect the 
cost of the repairs of rolling stock for many years should 
lead to the right view in regard to the engineer’s fee. 








BETTER “FOOTPLATES” ARE NEEDED. 


Methods for fastening the rear ends of locomotive frames 
need more attention as the capacities of locomotives increase. 
The old-time, heavy cast-iron footplate is now seriously 
missed as a factor in holding the frames against the tugging 
action caused by the sudden application of high pressure 
against large pistons. As soon as a little motion is produced 
between these parts looseness and wear begin, and then frames 
and cylinders begin to break and saddles loosen from the 
smokebox. The back ends of the frames need to be more 
rigidly secured than ever before. The single or double bars 
across the frames at the ends with a gained joint are insuffi- 
cient in stiffening capacity, and they are often put together 
with a joint which is almost impossible to fit with accuracy 
when built and is sure to work loose in service. When once 
loosened the stresses which should be met here are trans- 
ferred to some other point. The part which now takes the 
place of the footplate should have ample bearing surfaces and 
plenty of bolts. It should be made with a view of securing a 
tight, firm fit, and whether bolted or riveted, precautions should 
be taken to avoid the shocks of pulling and buffing. A good 
way to accomplish this is to provide a spring buffer between 
the engine and tender which will keep the tender draft link 
always in tension. If the slack of this link is always taken 
up the whole frame system of the engine will be relieved from 
a lot of destructive stresses. It may at first appear impos- 
sible that excessive lead of the valves should exert an influ- 
ence upon the rear frame connections, but it has recently de- 
veloped that this is the case. It should be remembered that 
steam pressures have been rising as weights have increased, 
and excessive lead with 200 or 225 lbs. boiler pressure sub- 
jects the whole engine to a series of violent shocks. Framing 
and bracing must be strong to resist them. These facts are 
brought to mind upon seeing heavy engines built, as they are 
now being built, with only two relatively small wrought-iron 
braces across the back ends of the frames. This is not be- 
lieved to be a good way to save weight. 








Scale is generally removed from boiler flues by “rattling” 
them in a tumbling barrel or by machines to cut through the 
deposit and grind it off. An improved and very convenient 
method used at the Sayre shops of the Lehigh Valley is re- 
corded by the “Railroad Gazette.” The flues are heated to a 
cherry red in a long furnace and then dropped into cold water. 


The difference in the contraction of the tube and the scale 
causes the scale to crack off and leave the tubes. It is found 
to be cheaper than the other methods at Sayre. 


illiiiin® 





— 


Professor W. F. M. Goss has been chosen Dean of the engi- 


‘neering schools of Purdue University, a merited honor upon 


which we join his numerous friends in congratulations. 
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Railway Test Car, Illinois Central R. R. and University of Illinois. 
Fig. 1.—Side View and Plan. 
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Fig. 2.—End View. 


TEST CAR OF THE ILLINOIS CENTRAL RAILROAD AND 
THE RAILWAY MECHANICAL ENGINEERING DE- 
PARTMENT OF THE UNIVERSITY OF ILLINOIS. 





By Edward C. Schmidt, 





Instructor in Railway Mechanical Engineering. 





This car is now almost completed at the Burnside shops of 
the Illinois Central Railroad at Chicago. It will .be owned 
and operated jointly by the Illinois Central Railroad and the 
Railway Mechanical Engineering Department of the University 
of Illinois, the car being built by the former and the appa- 


ratus and other equipment by the latter. It is designed for 
general railroad experimental work and will be adapted for 
the following purposes, for each of which it has its special 
equipment: Measurement of train resistance; autographic 
track inspection, locomotive road tests and air brake tests. 

Hydraulic transmission of the pressure and motion has been 
adopted for the apparatus for dynamometric work and for 
track inspection; the latter, however, is not being at present 
installed. The car has been designed under the direction 
of Mr. Wm. Renshaw, Superintendent of Machinery, Illinois 
Central Railroad; Professor L. P. Breckenridge of the De- 
partment of Mechanical Engineering of the University of 
Illinois, and the writer. The car itself has been specially de- 
signed for this work and is shown in Figs. 1 and 2. It has 
been made particularly heavy, in order to withstand the usage 
it will receive in the heaviest freight service. 

It is 45 ft. 4 in. in length and 40 ft. over the end sills, which 
is as long as is compatible with the necessary stiffness and 
rigidity. It is 8 ft. 4% in. wide inside, 9 ft. 15 in. outside, 
with an extreme width of 10% ft. over the observation win- 
dows. About 15 ft. in the rear end is occupied by the berths, 
lockers, closets and toilet-room, leaving 25 ft. working space 
in which are placed the tables and instruments. The lookout 
shown in the rear of the car affords facilities for observing 
the handling of the train, and in it are placed the push-but- 
tons controlling the signals to the operators below, and also 
the pens which mark on the dynamometer record the location 
of mile posts, stations, curves and grades. The projecting 
windows at the front end also provide means for watching 
the train and engine. The next three figures show the gen- 
eral arrangement and some of the details of the apparatus 
used in experiments for the measurement of train resistance, 
which constitutes at present the more important part of the 
equipment, the track inspection apparatus not being designed 
as yet. Fig. 3 is a diagram showing the various parts of the 
apparatus in their relations to one another. The pressure 
due to the pull on the draw-bar is taken in a cylinder filled 
with oil, and this pressure transmitted by the oil to the re- 
cording and indicating gauges in the car above. The record 
of the amount of draw-bar pull is made on a continuous strip 
of paper 6 in. wide, which is drawn past the marking pen 
on the recorder at the rate or 13.2 in. per mile. 

The paper is driven from the car axle as indicated and upon 











Switch Board 


Tank for Leakage 


Base tne Penand 
Mk Post fecorder 


Cylmders 





Fig. 3.—General Arrangement of Apparatus. 


it are marked, in addition to the curve showing the pull on 
the draw-bar, the location of mile posts and stations, and also 
time. The mile post pen, which is controlled by electro-mag- 
nets, draws a continuous line and at mile posts and stations 
is drawn slightly aside by these magnets, which are oper- 
ated.from a push-button touched by the observer in the look- 
out. The pen recording time is similarly made and is auto- 
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matically controlled by a clock which makes electric contacts 
every five or ten seconds as desired. A speed record is also 
obtained upon a separate chart in the speed recorder shown 
at the right. 

The oil pump receives its supply from the oil supply tank, 
and by properly arranged piping forces it into the three cyl- 
inders of the dynamometer. Compressed air, taken from the 
auxiliary reservoir of the air-brake sys- 
tem, is used to clear the oil from the cyl- 
inders when necessary, and also to aid in 
filling them and to blow pack from the 
leakage tank whatever ojl leaks by the 
pistons and stuffing-boxes of the three 
UA cylinders. 

From the switchboard eiectric connec- 
tions are made to the various signals and 
pens, to the revolution counter in the car 
which shows the 
revolution of the 
ol driving wheels 
ze and also to the 
electric signals 
for indicator 
. cards at the front 
. end of the en- 
gine. 

The dynamo- 
meter cylinders 
are shown in Fig. 
4. They are made 
in three castings 
held together by 
stud bolts, not 
shown in the 
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drawing. The effective area of the largest cylinder 





is 60 sq. in., of the second 30 sq. in., and of the 
smallest 5 sq. in. It is intended that the working 
pressure of the oil in the cylinders is to be from 
300 lbs. per square inch to 1,000 lbs. per square 
inch, and for this range of pressures cylinder No. 
1 has ‘sufficient capacity for the heaviest freight 
service, No. 2 will be used when working with a 
train of ordinary tonnage, while No. 3 will be used 
for passenger service. In this last case the work- 
ing pressure may be somewhat higher. If it should 
become necessary, cylinders 1 and 2 could be 
coupled up in tandem, thus giving an effective 
piston area of 90 sq. in. 
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The piston rod is connected to a draw-bar yoke of special 
design and is so arranged that when the piston travels for- 
ward too far beyond its working position the pull is taken 
on the springs of the ordinary draw-bar rig. Pushes on the 
rod are likewise received immediately upon these springs. 
An electric “tell-tale” arrangement notifies the operator when 
the piston passes its proper limits on account of the leakage 
of oil. The cylinders are reamed, the pistons ground and the 
piston rod ground where it moves through the stuffing-boxes. 
The stuffing-boxes were designed particularly for this arrange- 
ment and consist essentially of the inner sleeve or gland, 
which is ground internally to fit the rod and grooved as shown 
lo retard the leakage. The forward end of the gland is ground 
spherical and fits into a ground spherical seat in the stuffing- 
box casting. This spherical seat is used to permit the three 
sleeves to align themselves properly on the rod. The pressure 
of the oil keeps the gland on its seat and the oil pressure is 
supplemented by the pressure of several helical springs placed 
between the rear end of the sleeve and the plate shown at 
the inner end of the stuffing-box. Considerable difficulty was 
experienced in making the joints’ between the cylinders and 
pistons and between the stuffing-boxes and rods sufficiently 
good to prevent undue leakage; but this has now been accom- 
plished and the leakage under the upper limit of the working 
pressure, i.e., 1,000 or 1,200 lbs. per square inch, is not suffi- 
cient to in any way interfere with the proper working of the 
apparatus. The pistons will wove forward on account of the 
leakage; but so slowly that the cylinders can be refilled from 


. pressure. 








ELEVATION 
Fig. 5.—Table and Plan of Dynantometer, Recording Gauge and Speed Reoorder. 


the pump at stops, or if necessary when the cylinders are under 
This design was resorted to in order to avoid the 
uncertainty concerning the frictional resistances incident upon 
the use of the usual packed pistons and stuffing-boxes. 

The cylinders have been calibrated, in connection with their 
gauges, upon an Olsen testing machine, and the total pull on 
the rod necessary to overcome the friction in the apparatus 
found to be about 30 lbs. The cylinders are secured to the 
draught timbers by means of the flanges shown at the sides 
and top. 

In Fig. 5 is shown the table upon which are placed the dy- 
namometer recording gauge, the rolls for driving the paper 
chart, and the Boyer speed gauge. The vertical shaft project- 
ing through the floor under the middle of the table derives 
its motion from the car axle by means of spiral gears and 
bevel gears. Its motion is transmitted, by means of the gears 
shown, to the speed gauge and to the paper driving apparatus. 
This last consists simply of a pair of driving rollers, around 
which the paper passes, and a supply roller and receiving 
roller. The paper is drawn from the former and fed to the 
latter after running over the drum of the recording gauge 
seen also at the left. 

In addition to this apparatus the car is equipped, for loco- 
motive road tests, with gauges for indicating and recording 
boiler pressure and steam-chest pressure, duplex air gauge, 
air brake train line pressure recording gauge, and the other. 
apparatus used in locomotive tests. The track inspection appa- 
ratus and other apparatus are to be installed later. 
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Twelve-Wheel Freight Lecomotive—Illinois Central Railroad, 


Longitudinal Section of Boiler. 





BOILER AND FRAMES—TWELVE-WHEEL FREIGHT 
LOCOMOTIVE. 


Illinois Central R. R. 








Built by the Brooks Locomotive Works. 


The largest locomotive 
boiler ever built* seems 
worthy of illustration on 
account of its size if it was 
not otherwise interesting. 
The locomotive built for 
the Illinois Central by the 
Brooks Locomotive Works 
was illustrated in October, 
1899, page 315, and we 
now show the boiler 
and frames. Attention 
has already been called to 
the high boiler pressure, 
210 Ibs., and the thickness 
of the sheets. The boiler 
is 82 inches in diameter at 
the front end and 85 inches 
over the smokebox. It is 
90 inches wide at the fire- 
box. The boiler is the 
“Player Improved _ Bel- 
paire” type. The heating 
surface is 3,500 square feet 
and the grate area 37.5 
square feet. The heating 
surface is large but it has 
been exceeded. The grate 
area is very large for a 
narrow firebox engine, the 
length being 11 feet. The 
boiler is very high above 
the rails, the center being 
9 ft. 8 in. above the rail 
tops. This is the highest 
of which we have record, 
the Great Northern 12- 
wheel engines, at 9 ft. 5 in., 
being the highest previous- 
ly built. This boiler is riv- 
eted with lap seams, a 
form which these builders 
appear to favor. There 
are 424 2-inch tubes, 14 ft. 
8 in. long, placed at 31/16 
inch pitch; the drawings 
clearly show the staying 
and bracing, the arrange- 
ment of the seams and 
other details to which spe- 
cial attention need not be 
called. This boiler was de- 
signed with a view of pull- 
ing a train weighing 2,045 
tons, exclusive of engine, 
tender and caboose, up a 
88-foot grade, combined 
with uncompensated curves 
of 3 degrees, at a speed of 
15 miles per hour. To do 
this it will be necessary 
for the boiler to furnish 
steam enough to maintain a mean effective pressure of about 
175 pounds. 
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Twelve-Wheel Freight Locomotive—Illinois Central Railroad. 
Views of Frames Showing Single Bar Front Section. 





*Since this article was written a much larger boiler, that of the 
eeaaeres engine for the Pittsburgh, Bessemer & Lake Hrie, has 
See American Engineer, July, 1900, page 214. 
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Transverse Section of Boiler and Firebox. 


The frames are heavy and strong. The front end is the 
interesting feature. This form has been used by these 
builders for all engines with piston valves since the comple- 
tion of the 12-wheel engines for the Great Northern (January 
1898, page 3). The Great Northern engine had double bar 
frames, but since that time the single form has been used and 
with this bar of 4 by 9 inches section at the cylinders the con- 
struction is strong and stiff. It is probably better than the 
double frame of the Great Northern, and infinitely better than 
the ordinary single bar frame. In this design the center line 
of stress coincides approximately with the center line of the 
frame. This is important in heavy locomotives, and especially 
so in those with four-wheel trucks, giving a long distance be- 
tween the cylinder and the splice and to the forward driving 
axle. In the double frame construction it is impossible to 
balance the stresses in the upper and lower members. The 
single bar frame in this case was not used to get out of the 
way of the piston valves, but the entire front end arrangements 
were planned to secure better construction, which should be 
strong and stiff. 

It will be noticed that the front ends of the upper bars of 
the double portions of the frames are turned up to form knees 
for the attachment of the guide yokes. This is done on all 
piston valve engines with single bar front frames, and on 
slide valve engines with four-wheel trucks a similar bracket 
is forged upon the upper section of the forward rail. The 
guide yoke is lugged over the frame lugs and securely keyed 
against the frame in a manner similar to that with which 
the frames are keyed to the cylinders, thus forming a double 
lock. A double brace of hammered iron extends across the 
frames at the forward drivers. It carries the transverse equal- 
izing spring, and the boiler brace is attached to it. A cast steel 
brace extends across the frames in front of the throat sheet 
and makes the expansion connection between the boiler and 
frames in front of the firebox. 








The new torpedo boat “Viper” of the British Navy made a 
hew speed record July 13 of 48 miles per hour. Our readers 
will remember that this boat is driven by Parsons steam tur- 
bines, The speed is remarkable, and is very close to that of 





long-distance railroad trains. Absence of vibration and small 
space per horse-power, with excellent steam economy, are the 
features which render the steam turbine specially desirable 
for such service. 


The lease of the Fitchburg Railroad to the Boston & Maine 
has at last been accomplished. Changes will probably be made 
in the operating departments, but what will be done has not 
yet been announced. This move places the valuable terminal 
facilities on the north side of Boston under a single manage- 
ment, and it seems likely to result profitably to the stock- 
holders of both roads, particularly if the prospective lease of 
the Boston & Albany to the New York Central is carried 
through. The necessary legislative action has been taken since 
the above was written, and the New York Central now reaches 
Boston. 








The Wheeling & Lake Erie are planning extensive improve- 
ments in their shops at Ironville, a suburb of Toledo. The old 
paint shop will be replaced by a new building 100 by 300 ft., 
which will be used as an erecting shop, and the old erecting 
shop will be used as a paint shop. A new machine shop, black- 
smith’s shop and store room will be put up. The plans aré 
being prepared by Mr. Charles Hazen, Master Car Builder, un- 
der the direction of Mr. Braden, Superintendent of Motive 
Power of the road. The shops will be equipped with new 
tools. At present the road is turning out eight new high- 
sided coal cars per day on an order for 1,200. 





In many ways the “Daily Railway Age” at Saratoga this year 
is a worthy example among newspapers. It is a unique pro- 
duction in conception, purpose and conduct. For years the 
members of the Association have found it convenient and 
valuable as a prompt and extensive record of the proceedings 
of the conventions. It is more than a daily record of the dis- 
cussions, for, until the appearance of the official volumes, it 


is the most complete account available, and to members_who 
are prevented from attending it must be invaluable. ‘Railroad 
men and supply men alike commended it especially this year 
and it is evident that the enterprise of the management is 
appreciated. This is indicated by the demand for the papers 
as they came from the press and by the unusual amount of 
advertising this year. 
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PROBLEMS THE WIDE FIREBOX SOLVES. 





From the Fireman’s Point of View. 





By J. S. S.- Fulton. 





A study of how the demands of modern transportation .and 
continued high speed with heavy trains have been met by the 
Motive Power Department shows very little departure from 
the old, and one may say the locomotive has simply grown in 
size to meet these demands. But that the firebox of the mod- 
ern Jocomotive has reached the limits permissible under struc- 
tural and operative conditions, must be conceded. Carefully 
considering the changes of conditions that time has brought 
about, and tracing the failures for steam with impartiality to 
find the direct cause, we perceive that the steam demand has 
grown beyond the limit of the firebox. 

For the past several years I have kept a careful record of 
the failures for steam by the engines of the division to which 
I was assigned. For 78 per cent. of the failures the following 
causes are given by the engineer and fireman: “Poor coal,” 
“fire getting too dirty,” “had to stop to clean fire.” These 
failures were repoited on runs of an average of 150 miles, many 
of which made no stop. These failures are both undesirable 
and costly, and by an application of the proper natural remedy 
—grate surface—can be avoided. 

The writer served eight years as a fireman on four of the 
largest railroad systems, including four years with the wide 
’ firebox in every class of service, from a switcher to the “flyers” 
on the Atlantic City R. R., with both anthracite and bitu- 
minous coal, And from the investigation and study which the 
ideal opportunity for comparison afforded me, I attained by 
practical experience and experiment a conviction of the merits 
of the wide firebox that cannot fail to assert themselves, when 
the awakening to this fact becomes complete, which a refer- 
ence to the railroad journals tells us has begun. The prejudice 
of the railroad men to anything new or different from the 
old “rut,” coupled with the lack of the proper instruction that 
usually fails to accompany any radical departure from the 
usual practice and the unhandiness that comes with anything 
different from what one has long been accustomed to, should 
caution every Superintendent of Motive Power to prepare for 
a “howl” when he introduces his first wide firebox. We all 
remember the introduction of the injector and the improved air 
brake. Neither can he expect the anticipated results for some 
time, unless he procures the services of some competent wide 
firebox fireman or engineer for a short time as instructor. 

While I was firing an Atlantic type engine on the Atlantic 
City R. R., where a speed is attained and maintained that is 
not possible with the narrow firebox (not considering that the 
trains drawn consist of from.7 to 13 cars), a delegation of 
engineers and firemen from some Western road, who were 
Kast on a pleasure trip, came up to the engine as we were 
lying in the depot at Camden waiting for the leaving time for 
Atlantic City, 56.6 miles distant. After commenting’ humor- 
ously on the queer appearance these engines present to the be- 
holder for the first time, one old gray-haired engineer remarked 
with emphasis, “‘I wouldn’t run such a looking machine’; and 
several of the firemen seconded it by saying, “And I wouldn’t 
fire one.” But when we stopped in Atlantic City depot just 
49 minutes and 40 seconds after we got the starting whistle, 
and while some of them had watched from the window in the 
door of the first coach with what little effort and work it was 
done, there were different kinds of expressions and a desire 
to know more of the wonderful machine. But the whole story 
was a short one—Grate Surface. 


Returning to my engine failures. By investigating I found 


that nine times out of ten, good, and in most cases the best 
coal had been ordered and paid for; but in consequence of the 
short-sighted system of buying coal employed by most rail- 


road companies the coal companies can practice the most un- 
just imposition. It is expensive to buy good coal; it is still 
more expensive to pay for good and get poor coal. A better 
way would be to buy poor coal and design fireboxes to burn it. 
I have seen and fired bituminous coal of so bad quality that it 
was known among the men as “asbestos sand,” and yet have 
made all the steam required for the heavy fast freight service 
on the Philadelphia & Reading R. R. between Allentown and 
Harrisburg; and when the same fuel was put on a narrow 
firebox engine, as an experiment, we could barely “crawl” to 
the first coaling station. 

A wide firebox will run about twice as far as a narrow one 
without cleaning; and does not require the fire to be “built 
up” and “burnt through” before starting as is necessary with 
the narrow type. Fire enough to cover the grates when spread 
just before leaving is sufficient. (This is no small saving to 
begin with.) These facts alone lead to the conclusion that the 
narrow firebox has already outlived its usefulness and is at 
best a make-shift out of date. 

The lack of a-good design that will bring the engineer and 
fireman together has been beyond doubt the greatest factor in 
preventing its adoption; although the ‘Prairie Type” goes a 
great way toward securing sufficient grate area and solving 
this. Any design that isolates the engineer from the fireman 
will never live as a standard. The death of the engineer with- 
out the knowledge of the fireman is not the only thing to 
be feared; sleep comes much oftener during the natural life 
of a man than death; and although I have never fired an At- 
lantic type engine with an engineer a corpse at the throttle, 
yet I have gone many miles, many times, with one asleep 
there, and my experience leads me to doubt if they are any bet- 
ter than corpses. 
¢ Although the best amount of grate area is perhaps unde- 
termined, the writer conducted a series of experiments with 
bituminous coal on a 19 x 24-in. cylinder engine with a wide 
firebox of 76 sq. ft. grate surface and a 4%-in. single 
exhaust nozzle. Thirty-six square feet of the front portion was 
bricked off by covering the grates with fire-brick; after each 
trip a row of brick was removed, and the exhaust nozzle en- 
larged until all the bricks were removed and the nozzle en- 
larged to 57/16 ins. with a decrease of fuel consumed each 
trip until 60 sq ft. were uncovered, after which no per- 
ceptible decrease could be noticed. There was a notable im- 
provement in the smartness of the engine as the nozzle was 
enlarged and almost entire absence of smoke. Another test 
showed very little difference between the ratio of a poor grade 
of coal in a wide firebox and a good grade in a narrow one, 
proving that there is an avenue of waste in the narrow box, 
either from imperfect combustion or from the amount of fine 
coal that passes unconsumed through the flues, or both. 

But there are still other problems the wide firebox solves. 
Good fuel cannot always be had, especially in mid-winter 
(when it is needed most) and when the demand for good grades 
is heavy and the price high. The extreme exertion required to 
fire the long narrow boxes that are designed on modern large 
locomotives has led to a serious agitation and on some roads 
an actual demand for two firemen on an engine. The wide 
firebox will stave this off for a long time to come, as the work 
is very much easier. Firemen on the Philadelphia & Reading 
R. R. say it is like taking a day off to fire one of the Wootten 
boilers after firing the narrow ones. The smoke nuisance is 
giving more and more trouble every day, and of all the smoke- 
burning devices and smokeless firemen I have yet met, none 
will approach the solution of this great problem nearer than a 
Wootten boiler properly fired. 

As Mr. Edward Grafstrom’s suggestion in the May issue of 
this magazine is open for criticism I venture to say that his 


‘proposed arrangement of ashpan over back drivers will burn 


out grates faster than they could be cast. The writer has had 
some experience along that same line. But if it were not for 
this objection it embraces more desirable features than any 
design yet produced, 
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COMPARISON OF HIGH-SPEED TRAINS. 





A novel and interesting comparison of high-speed trains has 
been compiled by Mr. T. A. Lawes, Superintendent of Motive 
Power of the Chicago & Eastern Illinois Railroad, which is 
reproduced in the accompanying table. The Chicago, Rock 
Island & Pacific and the Chicago & Northwestern show the 
highest tonnage per square foot of grate and of heating sur- 
face. The Lehigh valley train, however, is probably hauled 
at fully as great advantage as the others in expense per ton 
mile. Such a comparison is new to us, and it is suggestive of 
the wide differences in locomotive practice in different parts of 
the country. The table is as follows: 


to pass around both ends of the engine, and to truck materials 
when necessary. The outer wall should be of brick with ample 
window area in it, and the inner wall should consist of cast-iron 
columns, spaced about 13 ft. centers with rectangular door 
openings and with plenty of glass in and above the doors. The 
rectangular doorway is better than the arched one, as it permits 
a hinge to be placed near the top of the door, which is of value 
in preventing the door from getting out of shape and racking 
to pieces. 

The roof trusses should be of wood, as iron is corroded 
rapidly by gases present in the house. The best form is the 
common shed roof with a moderate slope, the greater height 
being on the inside walls. 

The engines, when standing in the house, should face the 
outer wall; the chief reason being that there is more room and 





COMPARATIVE HIGH SPEED TRAINS. 
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THE MODERN ROUNDHOUSE—WHAT IT OUGHT TO BE. 





The business advantage of the maximum possible mileage 
of locomotives has been sought during the recent season of 
extraordinary traffic in order to make the most of the avail- 
able power, and whether or not pooling of locomotives has 
been accepted as the best way of accomplishing this result, all 
are endeavoring to secure large mileage. An effect of this, 
which is probably to be permanent, is to show the weakness of 
present roundhouse practice. Roundhouse repairs become more 
important with the increase in size of engines, and the expense 
of running repairs aggregates “almost as much per 1,000 miles 
run as do the shop repairs.” This fact and the necessity for 
“turning engines’? quickly give to roundhouse work an im- 
portance which it never had before. Because of its thorough 
treatment of the subject and its suggestiveness, the attention 
of our readers is directed to the following recent report on 
the equipment and arrangement of roundhouses by Messrs. 
W. H. Marshall, George W..West and C. H. Potts to the Cen- 
tral Railway Club: 

Modern locomotives have outgrown the dimensions of old 
houses and even recent houses are not, in all cases, made large 
enough to accommodate modern power. The up-to-date house 
Should be at least 80 ft. between inside walls. As modern 
engines will approximate 65 ft. in length, this will leave only 
15 ft. to be divided into spaces, which will permit workmen 


better light between engines at the machinery, where most of 
the work is required, than would be the case if the engines 
faced the table. To those that desire clean engines, there is an 
incidental advantage in that the engines, when starting out of 
the house, back on to the table, thus throwing less of the dirt 
from the stack over the engine. 

The turntable should be a substantial affair, and a length 
of at least 70 ft. is to be preferred. It should be operated by 
electricity, if the current is obtainable at a reasonable cost. 
A compressed air engine is a good substitute when electricity 
is not available. 

There is such a wide divergence of opinion regarding the 
roundhouse floors that we hesitate to indorse any one con- 
struction without qualification, but we believe that something 
better than a dirt floor is required for what might be called 
the work section of the house, where boiler washing and the 
heavier machinery jobs are done. Vitrified brick would appear 
well adapted to this section of the house. Whatever material 
is used for the floors, there should be planks suitable for jack- 
ing upon placed immediately outside of the rails. 

All the steam, water and air pipes should be placed over- 
head, nothing going underground except the sewers. The main 
sewer should, if possible, be outside the outer walls and all pits, 
including the turntable, drained into it. The overhead pipes 
should include the water pipes for boiler washings and filling 
boilers, also an air pipe for kindling fires and a steam pipe for 
the blowers. There should also be placed overhead a pipe of 
not less than 4 in. in diameter, with suitable connections at 
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each stall, so that engines may be blown off in the house 
and the escaping steam discharged through this pipe. Such an 
arrangement willi not only do much toward keeping the house 
free from steam in winter, but it will also prevent, to a large 
extent, the injury to boiler jackets due to drippings from the 
underside of the roof. Furthermore, the constant presence of 
steam throughout the house causes a rapid deterioration of the 
house itself. 

The house should be lighted with electricity, if it is avail- 
able. Economy demands better light than we find in most 
roundhouses. The turntable and the coal chutes should also be 
lighted by electricity. 

The customary method of heating roundhouses is to use live 
or exhaust steam, circulating in pipes placed on the two side 
walls of each pit. The ventilation is supposed to be accom- 
plished by ventilators of various kinds, placed on the roofs. 
While some of these utilize the outside air currents to draw 
the foul air and gases out of the house, they must all depend 
upon natural draft when the outside atmosphere is quiet. 
At such times the ventilation is practically nil. We believe that 
the hot blast system of heating is not only an improvement over 
the heating apparatus now commonly used, but will solve the 
entire question of ventilation in winter. With a large volume 
of warm air being forced into the house, the gases and steam 
will be driven out of the ventilators. Thus it is possible to have 
a roundhouse that, with windows and doors closed, is neverthe- 
less a comfortable place to work in. In summer the open doors 
and windows take care of the ventilation. In using the hot 
blast system the air should be delivered through ducts which 
terminate in the side walls of each pit, thus delivering the air 
where it will be most effective in thawing out engines that have 
come into the house covered with snow and ice. 

The general equipment of a roundhouse should comprise 
such machinery, small tools and stock of supplies as will permit 
all running repairs to be made with dispatch; the line should 
be rigidly drawn, however, between roundhouse repairs and 
work that properly belongs to the shop, and the roundhouse 
forces should not be allowed to undertake extensive repairs up- 
on an engine, except in rare emergencies. There is a disposition 


on the part of some roundhouse foreman to keep at least one_ 
engine under repairs at the roundhouse, so that when the regu-_ 


lar work becomes light the men can be switched onto this job; 
it invariably results in holding the engine undergoing the re- 
pairs many times as long as would be required if the work had 
been done in the shop, and furthermore the expense of such 
repairs will be higher than it should be. But while thus 

' excluding the shop work from the roundhouse, we believe there 
should be a sufficient equipment of tools at every large round- 
housé, so that the running repairs can be handled quickly. 
Such tools as are installed should be first-class in every respect 
and should not be old-fashioned, worn-out tools discarded by 
the shops. Modern tools should be provided even if it is neces- 
sary to purchase new ones in order to accomplish it. 

The equipment should consist of not less than one 14-in. 
lathe, one 26-in. lathe (or larger), one 30-in. drill press, one 
bench drill, one 1%-in. single-headed bolt cutter and one 26- 
in. shaper (planer movement), and one 30 by 30-in. planer. 
These tools, if supplemented with a suitable outfit of jacks, 
small tools, etc., will give a roundhouse force every facility 
needed for doing work promptly. Drop pits should be provided, 
and in the large houses it is better to have one pit for driving 
wheels and another for truck wheels, the latter pit being con- 
structed so that the wheels can be transferred laterally and 
brought up to the floor between the tracks. For boiler washing 
purposes, we believe in supplying a duplex pump of ample 
capacity, capable of supplying a pressure of not less than 
120 Ibs. 

We believe that it should be the aim of every large round- 
house to perform the heavier work on engines on pits in close 
proximity to the machine shop. On these same pits the work 
of boiler washing should be done, as, at that time, it is usually 
practicable to do considerable other work on the engine. In fact 
if the roundhouse work is handled properly, the washing out 
of engines need not be such a bugbear as it often is. If an 
engine, in arriving at a house, requires repairs that would take 
six, eight or ten hours, the boiler can be washed out at the 
same time, even though it is not the regular wash-out day 
for that engine. Then, when the engine goes out it will run 
longer before being again subjected to the delay incident to 


the washing out. If roundhouse work is to be handled in this 
manner, the work section and the washing-out section of the 
house should coincide, and that portion of the house, as already 
stated, should be near the machine shop, and in it should be 
located the drop pits and other facilities for doing heavy work. 
If it appears to some that the roundhouse facilities recom- 
mended in this report are more elaborate and complete than are 
provided in modern practice, we would call attention to the fact 
that engines are getting larger and that the strain to which 
the various parts are subjected is much greater than in engines 
built a few years ago. If large engines are to make good mile- 
age between shoppings, they must have excellent care in the 
roundhouse. Many minor repairs in the smaller engines that 
could be safely permitted to go for a trip or two, until there 
was time and opportunity to do the work, must be taken care 
of at once on the larger engines in order to avoid failures on 
the road and damage to the engine. Furthermore, engines of 
all sizes are compelled to work harder to-day than they ever 
did before, and the hard work locates all weak spots and ex- 
poses poor roundhouse work in a manner that is mortifying to 
the mechanical department and expensive to the company. 








A LOCOMOTIVE BUILDER’S OPINIONS OF THE TWO-CYL- 
INDER COMPOUND LOCOMOTIVE. 





With special reference to the two-cylinder compound, Mr. J. 
E. Sague of the Schenectady Locomotive Works expressed 
opinions before the convention of the Master Mechanics’ As- 
sociation as follows: 

In regard to the attitude of the builders of compound loco- 
motives, I can Speak to some extent for the Schenectady 
Locomotive Works and say that we favor the compound en- 
gine very thoroughly. We have had very flattering reports 
from most of the compounds we have built during the last 
six or seven years. We consider the compound engine entirely 
out of the experimental stage. We expect, however, to im- 
prove the details from day to day, and think that in ten years 
from now our compound engine may be materially different 
from what it is to-day. 

Some of the objections raised to compound locomotives at 
the beginning of their use in this country are interesting 
reading now. It was objected to the two-cylinder compound 
that the low pressure cylinder would be unduly large for 
heavy locomotives; as a matter of fact, no cases have arisen 
in our experience in which the large size of the low-pressure 
cylinder was a governing factor. The limiting clearances 
in the case of heavy two-cylinder compounds are generally 
the clearance of the cab and the clearance from the track of 
the main crank pin, the same as for simple engines. 

We do not urge the compound engine in season and out 
of season. We believe it is a subject in which the mechanical 
men should have the decision. I think the hesitancy in using 
the compound locomotive on some roads is due to the fact 
that they think compounds are in a state of development, 
and that by waiting two or three years they may get a better 
compound engine than now. I should hardly think that that 
attitude is a good one because for heavy freight service, at 
least, the compound engine is surely sufficiently better than 
the simple engine at this date. 

There seems to have been a tendency to decry two-cylinder 
compounds to some extent for passenger service. I believe 
that the two-cylinder compound engine is thoroughly well 
adapted to passenger service, and in some cases will effect 
as much saving in passenger service as in freight service. 
There is, however, not generally the same chance to effect 
saving in passenger service as in freight service, as the simple 
passenger locomotive operates usually at a better rate of 
expansion than the freight locomotive and, therefore, is 
more economical. There is, for this reason, not the same oppor- 
tunity for saving by compounding. This applies to all types 
of compound locomotives. In one case trials were made of 
two locomotives, one simple and one compound, for passen- 
ger service. The indications were that the compound engine 
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was better for certain heavy divisions where the grades were 
long, and the simple was, if anything, better on some undu- 
lating divisions. The result was that we got an order for 
duplicate engines, part simple and part compound, but before 
the order was executed we were asked by the officials of the 
road if they could not change the entire order to compound 
locomotives. 

One feature in which the compound locomotive compares 
unfavorably with the simple locomotive in passenger service 
is the weight of reciprocating parts, and this has not been 
touched upon in this discussion. It is an impossibility to 
make reciprocating parts as light in compound locomotives 
as in simple locomotives. We have urged for years before 
this association that reciprocating parts should be reduced 
to the minimum, and a number of builders have done all they 
could, and strained a point perhaps, to make the pistons, pis- 
ton rods and crossheads light, for the purpose of diminishing 
the reciprocating counterbalance on the track, and this has 
been lost sight of somewhat in compound locomotives for 
passenger service. We think it would be well to state in loco- 
motive specifications that the dynamic effect upon the track 
must not exceed a certain amount, say 25,000 pounds for 
each driving wheel at 60 miles an hour. In order to meet 
such a condition we would have to consider carefully the 
weight of the reciprocating parts. We are now generally 
called upon to balance the locomotive so that it will ride 
easily, and I have only known two cases in which the railway 
has analyzed the effect of the reciprocating parts upon the 
track. 

Another point occurs to me in regard to the statement in 
this discussion, that the compound locomotive occupies an 
unfortunate position when in use among a number of simple 
locomotives. My experience has been different from this. We 
recently built a compound locomotive for service among a 
lot of 18 simple locomotives. The pooling system was used 
and the results of the compound locomotive were so favorable 
that the men tried to get the compound engine in preference 
to the simple engine. 








End doors in passenger cars for suburban and elevated 
railroad service seem to have decided advantages over side 
doors for rapidly delivering and taking on passengers. This 
will surprise those who have not given the subject careful 
thought, because it seems at first almost self-evident that 
the greater the number of entrances the quicker the loading. 
The “Railroad Gazette” investigated this subject in 1894, and 
in a recent issue presents interesting figures comparing the 
two systems. The average length of stop on the Manhattan 
Elevated with end doors only is put at 12 to 15 seconds, while 
that of the London Underground is 30 seconds with side doors 
at each compartment. Mr. R. H. Soule, when in South Africa, 
a short time ago, noted the average length of stops on the local 
trains of the Cape Government Railway to be 22 seconds with 
side doors, which he afterward compared with almost exactly 
Similar suburban service on the Illinois Central in Chicago, 
Where the average stop was 11.5-seconds. The latter service 
had end doors. The reasons given for the better results with 
the American cars with end doors are the assembling of pas- 
sengers at the ends of cars before reaching a station and the 
bossibility of taking on a group of passengers from a platform 
Without the delay occasioned by a selection of seats or com- 
partments before the train starts. In our cars the seating may 
be done after the train starts, whereas in the side-door system 
& passenger may detain the entire train while he picks out 
a seat to his liking. The side doors must be closed by the 
train men, which causes additional delay. 








Dr. Winthrop E. Stone has been chosen President of Purdue 
University, to succeed the late Dr. James H. Smart. Dr. Stone 
has been Vice-President of the University for several years. 





HOLLOW VALVE STEM AND GUIDE. 





Richmond Locomotive Works. 





A neat design of hollow valve steam, as made by the Rich- 
mond Locomotive Works, is shown in the accompanying en- 
graving, and we also show a drawing of the guide in which 
the enlarged portion of the valve: stem works. This valve 
stem is made of 2-inch hydraulic pipe into which the solid 
ends are welded. The pipe is upset for a distance of 9% inches 
at the center in order to avoid weakening by wear. As the 
length is over 8 feet in this instance, and often as great as 
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Hollow Valve Rod. 
Richmond Locomotive Works. 


9 feet 6 inches, it is desirable to furnish a guide, which, in this 
case, is in the form of a bushing made in halves and tapered 
so that it may be drawn up easily to suit the valve stem. To 
take up lost motion, due to wear, the edges of the split bush- 
ing are pared off and it is drawn in closer than before, so as 
to close to the correct position for the stem. These hollow 
valve stems are in use upon a number of 10-wheel engines on 
the Southern Railway and also on passenger engines of the 
same type where unusual length was involved, on the Plant 
system and the R. F. & P. R. R. 








In speaking of improvements in the compound locomotive, 
Mr. W. S. Morris of the Chesapeake & Ohio recently said: 
“The intercepting valve we are using is of the same design as 
that used eight years ago, and we have not yet found room 
or reason for improvement. The one referred to is working 
to-day as well as when it was first applied, and has not cost 
a cent for repairs. In the slide valve and steam distribution 
considerable improvement has been made. In this connection 
I refer to the application of the Allen valve, having the aux- 
iliary port so arranged in relation to the steam ports in the 
valve face of the cylinder, that it serves as an exhaust port 
in the early part of the exhaust period, thus relieving the back 
pressure in the cylinder to a considerable extent, especially at 
high speed. By special investigation we have found with an 
engine on which the double-ported valve was put in the place 
of the old plain valve a speed of 26 to 39 miles per hour indi- 
cated a gain of 18 to 41 per cent. in power comparatively, and 
would undoubtedly have continued at that rate still higher 
if we had cards from the plain valve for comparison at higher 
speed.” 





248 AMERICAN ENGINEER AND RAILROAD JOURNAL 








CORRESPONDENCE. 


CAST STEEL DRIVING WHEELS. 


To the Editor: 

Some time ago (February, page 43, and March, page 90, 1900) 
you published in the American Engineer two articles on cast 
steel wheel centers illustrated by examples of the latest prac- 
tice, As I have been trying to get permission from some of the 
railway officials to make our centers with rims cut in four 
places, I had the gist of your articles translated into Russian, 
and also a sheet of drawings made representing your cuts as 
an argument in favor of my proposition. As it may interest 
you to see what your article looks like when done into Russian, 
I herewith enclose a copy of it and one of the sheets of draw- 
ings. 





W. F. Dixon, 
Chief Engineer Sormovo Works. 

Nijni Novgorod, Russia, June 17, 1900. 

{This cutting of rims of cast steel driving wheels brings out 
differences of opinion. Mr. Prince, of the Philadelphia & Read- 
ing, leaves them solid and uses elastic moulds. Mr. F. W. 
Webb, of the London & Northwestern, does not find it neces- 
sary to cut them. In neither of these cases has there been 
any trouble.—Editor.] 








TRAIN LIGHTING FROM THE CAR AXLE. 





To the Editor: 

In view of the two appalling railway accidents that recently 
occurred almost simultaneously in Georgia and Wisconsin, in 
which a large number of passengers were burned to death 
through the conflagration and explosion caused by the use of 
oil lamps in the cars, I deem it not inappropriate, through the 
medium of your valuable paper, to call the attention of railway 
officials to the system of electric train lighting from the. car 
axle, the use of which on passenger cars absolutely prevents 
the possibility 6f conflagration or explosion in case of a rail- 
way accident or wreck. This system, which is known as the 
“Axle Light” system, is in use on several of the leading rail- 
way lines and is already growing in favor and in use because 
of its superiority over all the old methods of car lighting, its 
safety in case of railway accidents being only one of its many 
attractions for the American travelling public. 

JOHN N. ABBOTT, 
Vice-President and General Manager, 
Consolidated Railway Electric Lighting & Equipment Co., 
100 Broadway, N. Y. 








WANTED—A GOOD RAILROAD. 


To the Editor: 

I have read your article, ‘“‘What Motive Power Officers are 
Thinking About,” in the March number of the American Engi- 
neer. The entire article is readable and to the point, but I am 
most directly interested by the statement that: “subordinates 
should be selected with a view of the possibilities of advance- 
ment.” This seems quite reasonable, and I certainly will not 
attempt to contravert it, as the principle involved should oper- 
ate to my advantage. 

I am a stenographer, 26 years of age; I have had two years’ 
experience in the motive power department of a railway, in 
addition to a previous experience of five years in connection 
with correspondence in general office work, and a college educa- 
tion. During the two years I have been engaged in railway 
work I have obtained a pretty thorough insight into the office 
routine and correspondence of a motive power department and 
have, so far as I can say, given entire satisfaction to my em- 
ployers. For my services I have received a small salary and 
the above-mentioned experience, the value of which I will not 
deny. However it has struck me forcibly that the officials of 
the road by which I am employed do not trouble themselves 
greatly with the “advancement of subordinates,” and I would 
be thankful for any information leading to the discovery of a 
railway whose officials devote more thought to this subject. 
You might be able to help me in this respect, or possibly you 
may consider my letter worthy of publication as an indication 
of the interest with which your articles are read. If so I shall 
certainly deem it a favor. 

Tt presume your article has more particular reference to em- 


ployes possessing technical knowledge in connection with mo- 
tive power department matters, but I think you will agree that 
the proper handling of office work and correspondence is of 
perhaps greater importance than has heretofore been admitted, 
and should therefore receive more attention than has been de- 
voted to it. Possibly you may consider this suggestion as 
worthy of attention, and devote more space to this class of 
work in your valuable publication in future. In the meantime 
if you are able to direct me to such a railway as I have men- 
tioned above I shall be grateful. Reader,” 

[Comments upon this letter will be found on the editorial 
page of this issue.—Editor.] 








DIRECT CURRENT MOTORS FOR VARIABLE SPEEDS. 





To the Editor: 

In looking through your July issue, we find a quotation from 
the paper read by Prof. W. S. Aldrich, at the Mechanical En- 
gineers’ Convention, as follows: 

“The induction machine as it stands to-day is probably the 
most perfect motor yet developed from the standpoint of elec- 
tric transmission in factories and mills. It may be started 
and operated from any point at any time at practically any 
load and speed within its predetermined ranges. It will permit 
of higher lineal speeds than are possible with any other type 
and cannot be burned out from rough usage and overloads. 
This makes the induction motor especially fitted for driving 
almost all classes of shop machinery.” 

It is our opinion that Prof. Aldrich became unduly enthusias- 
tic over the induction motor when he wrote those lines, for the 
reason that the facts do not bear out the assertion. The state- 
ment that “the motor cannot be burned out” is too strong. 
It might be true in a machine designed with that point alone 
in view, but in the commercial machine there are limiting con- 
ditions. For instance, a Westinghouse No. 4 crane induction 
type motor, running normally at 825 revolutions with 200 volts, 
may be run for one hour at 720 revolutions; at 670 revolutions 
for 15 minutes; at 620 revolutions for 24% minutes; at 500 revo- 
lutions for 1 minute, and at the end of the time limits given 
the secondary has reached a limiting temperature. 

As to the statement that “the induction motor can be started 
from a distance.” This is true of but one make of these motors, 
and while some conditions may demand that a motor be started 
from a distant point, it would eliminate the advantages of 
competition to specify this feature. We doubt if any business 
man would consider it good policy to place such limitations 
upon his affairs. Regarding variable speed for induction mo- 
tor service, we doubt its practicability, and one of the best 
assurances that our position is well taken comes to us in the 
July 7th issue of the ‘Electrical World and Engineer.” On page 
34 of that issue will be found a description of the new works 
of the Westinghouse plant at Havre, France. It states that 
“the big crane will be operated by the 500-volt direct current,” 
although constant speed induction motors are used to operate 
shafting. If variable speed induction motors are thoroughly 
practical and desirable, why have they not been installed upon 
this crane? After an experience of several years with the in- 
duction motor on their crane at East Pittsburg, the judgment 
of the manufacturers in selecting the direct-current motors for 
crane service practically proves that the induction motor is not 
desirable where variable speeds are necessary. 

In further support of our position, permit us to quote from 
the report of the committee appointed by the American Rail- 
way Master Mechanics’ Association, of which Mr. Geo. Gibbs, 
a man of wide practical experience and who is intimately as- 
sociated with the manufacture of the induction motor, was 
chairman. This report says: “For alternating motors the same 
considerations as for the ‘direct’ apply, but variable speed run- 
ning in this type for tool driving motors is not practicable.” 
“The disadvantages of the alternating-current motor are its 
high speed and the fact that it is essentially a constant speed 
machine.” 

After a consideration of the above facts, do you really think 
that the statement made by Prof. Aldrich that “induction mo- 
tors are specially fitte@ for driving almost all classes of shop 
machinery” is true? 

We certainly do not think so, and when we further consider 
the statement made by the committee above quoted, that “it 
is the belief of your committee that one of the great advan- 
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tages of electric driving is in the possibility of simple speed 
regulation,” we are not giving undue praise to the direct-current 
machine when we say that it is the only practicable motor 
for direct connection to machine tools or other machinery re- 
quiring a variable speed. 

In connection with this subject, it is also interesting to note 
what this same committee says regarding the selection of 
a system. We quote as follows: “For long distance transmis- 
sion, say one mile or more, alternating transmission is almost 
a necessity; for shorter distances, and in cases of isolated 
plants in compactly grouped railway shops, the direct-current 
system can be employed without any practicable disadvantages 
in waste of power in transmission line.” 

This same conclusion has been arrived at by Mr. Alexander 
Seimens, who, in the discussion of the paper on the subject of 
electric transmission before the Institution of Civil Engineers, 
said: 

“The advocate of any one system desires to see that system 
adopted everywhere and deprecates any competing scheme. 
Such a controversy is now taking place between the three-phase 
system and the direct-current system; but they both have their 
good points. To my mind the alternating currents have the 
great advantage that the currents can be generated at a low 
voltage, transmitted at a high voltage, making it possible to 
use thin conductors, and then used at the motors at a low 
voltage, a transformation taking place at each end of the line. 
The great drawbacks of the three-phase induction motors are 
that they give their best efficiency at one particular speed, and 
if they are slightly overworked they stop. I have invariably 
found that for any small distance like 200 to 1,500 yards, a 
direct-current plant is cheaper than the three-phase plant; 
but for larger distances, the calculation comes out differently. 
The great ease with which the direct-current motors can be 
regulated and run at different speeds, together with their cor- 
responding good efficiencies, induce me to be a strong advocate 
of direct-current motors. Another reason why I advocate these 
machines is that the three-phase currents for lighting are not 
so simple as the direct-current, as the current has always to 
be kept exactly equal in the three branches, or there will be 
a disturbance.” f 

These remarks, coming from so eminent a gentleman as Mr. 
Seimens, and the remarks quoted from the report of the very 
able committee appointed by the American Railway Master 
Mechanics’ Association, should have great weight with in- 
tending purchasers of electric machinery for power and lighting. 

Bullock Electric Manufacturing Company, 
Frank G. Bolles, Manager Advance Department. 








THE FERRELL WOOD FIREPROOFING PROCESS. 





By invitation of the New York Shipbuilding Company a large 
and distinguished party of representative business men from 
New York, Philadelphia, Boston and other large cities, gathered 
at their yards in Camden, N. J., recently, to witness an extremely 
interesting and practical test of the merits of wood, fireproofed 
by the Ferrell process, owned by the United States Fireproof 
Wood Company. 

For the purpose of the test two small buildings, 6 ft. square 
and 12 ft. high, had been erected, each built identically the 
same, except that one was built of ordinary wood and the other 
of fireproof wood; the outside was built of white pine, the in- 
side of poplar, with cherry and ash casings, the floors of Geor- 
gia pine and the roof of cypress shingles. 

The houses were supported at the corners and raised 2 ft. 
above ground, with a large e*imney in the center of the roof 
and rising 4 ft. above it; the lower portion below the floor 
being built of ash and open tuttice work, leaving it perfectly 
free to the passage of air. Under each house and against the 
sides were piled shavings, cotton waste and wood saturated 
with oil, and at a given signal both houses were fired. In a 
few minutes the house built of ordinary wood was on fire, the 
flames spreading rapidly, and in 16 minutes it fell to the ground 
in ruins. . 

On the other house the effect was remarkable; the flames from 
the fuel had died out, leaving no traces whatever, except a thin 
charred and blackened surface where they had come in direct 
contact with it—just as would have been done to asbestos un- 
der the same conditions—but the house remained structurally 


intact and uninjured. More wood soaked with oil was then 
piled inside the house, the heat being so intense as to crack 
and melt the glass; this was done again and again, but with 
a similar result; it was impossible to set it on fire. 

In addition to this test two other houses, 5 ft. square and 8 ft. 
high, had been built, one of fireproof wood and another of 
ordinary wood, with live electric wires coiled around and through 
from floor to roof; the current was turned on, but no effect 
was noticeable on the fireproof wood save the blacking of it 
by the glowing wires at the points of contact, while the or- 
dinary wood was in flames in six seconds, the tests terminating 
by the melting of the wires. Tests were also made with the 
Bunsen blast burner and a flame of 3,000 degrees Fahrenheit 
projected against the treated wood, a flame powerful enough 
to melt iron or copper, but the wood merely charred and glowed 
where the flame was directly applied, the part surrounding it 
remaining cool and unaffected by the intense heat. 

An exhibition was also given showing samples of the treated 
wood of all kinds, oiled and varnished, which showed that the 
treated wood could more readily take and hold the oil and 
varnish than the untreated. Pictures of the demonstrating 
and testing plant, which is located at 2218-20 Race Street, Phila- 
delphia, where the process can be seen in actual operation, were 
also shown and the process explained. 

The demonstration was not merely to show that wood could 
be made fireproof, for that has been done before, but to show 
that the Ferrell process can, in a short time, heart-treat thor- 
oughly all kinds and sizes of wood, whether green or dry, in 
its natural state, just as it comes from the lumber yard; and 
without any previous boiling or drawing out of the natural 
juices; and that, at a cost. so very little higher than the un- 
treated wood that it can be used commercially for all purposes, 
and not be confined to the higher grades of woodwork as it has 
been heretofore; in fact the wood can be treated quicker and 
cheaper than by other processes. The chemical solution used 
in the fireproofing is non-volatile, thus insuring the nermanency 
of the treatment; it is also non-hygroscopic and non-corrosive. 
It is forced in under heavy hydraulic pressure, mechanically 
controlled, without in any way injuring the fibrous tissues or 
changing its color or natural qualities. The treatment in every 
way tends to preserve and improve the wood, making it take 
paint, oil and varnish better, besides being as easy to work 
with tools as the untreated wood. 

The right to use the patent in New York and adjacent terri- 
tory has recently beeen purchased by the New York Fireproof 
Wood Company, and they have now in course of erection at 
Long Island City a plant covering three acres of ground and 
capable of treating 15,000,000 ft. of lumber annually. By direc- 
tion of President Henry G. Morse the tests were conducted by 
Captain Wm. G. Randle, Treasurer of the New York Ship- 
building Company, and the results were in every respect satis- 
factory. 








The causes of flange wear of car wheels has been studied 
and discussed at considerable length before the St. Louis Rail- 
way Club and one of the most important contributions was 
made recently by Mr. P. H. Griffin, President of the New York 
Car Wheel Works, in connection with the differences in diam- 
eter of wheels on the same axle. If one wheel is larger 
than the other the larger one will advance ahead of the smaller 
one as far as the flanges will permit and both wheels will then 
revolve with the flanges crowding against the rails. It is evi- 
dent that this will cause flange wear and that it becomes worse 
with increasing speeds and loads. Mr. Griffin refers to the 
well-known fact that wheels of different diameters are fre- 
quently found under new c&ars. In spite of the greater care 
which is now exercised in taping and gaging wheels, there is 
room for improvement in this direction. Mr. Griffin believes 
that the average difference in diameter of cast: wheels is now 
about % inch and considers present practice in fitting wheels 
as far from what it ought to be. Flange wear is known to 
increase the resistance of trains and this, in addition to the 
incidental wear and tear of the track and equipment, consti- 
tute good reasons for taking this question with vigor. It is 
increasingly important as speeds become higher and loads be- 
come heavier. 
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TEN-WHEEL SIMPLE PASSENGER LOCOMOTIVE. 
RICHMOND LOCOMOTIVE WORKS, Builders. 


FINLAND StTaTE RalLways. 

















Wheel base, total engine and tender... 
Total length of engine and tender 
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Wheels 
priv. a GR an he Stk WS PRA eN ESS nnn bud si.c0 6 ca406 ho O0 aed cack oEbEbe 
IE Sake Sod cichbne kkcckcccowases sc dsccteucsiccsa chvcususe 62 in. 
dt md UE Ns cn wliwihs Seis sha cn ous td cece swewbaccckabecicl Cast steel 
i Ei aea dn ss dob uh Kae} an 06s ons van davedhsagten Cast steel 
Devinn axle 3 IE ciccabhbab ohh CRS abnisibsnncevesceckanha 6% in. by 8 in. 
Engine truck, style...................05- Center bearing, swing motion 
Engine truck aheele, diameter............ Den dcdced sabes conaaeeen 33% in. 
Engine truck wheel centers................................ Wrought <n 
EE ida e ka Costas da cb bess 0cueeecebccvescebenakunsiiienuns teel 
SD SEIU SUOEIB csc cies cisepccvecsrnccceccoccecctd 4% in. by 7% in. 











Weights : Total of _feeine Kant cadawese 000 lbs.; on drivers ........... 65,000 Ibs.; total engine ny tender............ 117,000 bs. 
bd gry base: briving. REPRE OES 12 ft. 6 in.; total engine and tender........ t. 1144 in. 
Cylinders: 16x24 i heels: Driving............ Zin.: truck..... . 337 AN pit MP Sivddecée. 37 in 
Boiler ; Radial stay, straight NSE SIE 52 in. nage PYOSSULC..... «- 200 lbs. 
Firebox: Length....5634in. width....37in.; depth, front.. 6844 in.; ; back....67 in.; ereboatee 15.2 sq. ft. Tenes, 170 2-in,..12 ft. 75g in. lorg. 
Heating surface: Tubes............ i,t14 aq. ft 3 firebox...... 80 eq. ft.; total............ ,194 sq. ft. 
ORGS. . oieccvess six- vay Tank capacity........... 2,100 gais. water, 5 tons anal 
TEN-WHEEL PASSENGER LOCOMOTIVES. Boiler. 
: 4 a F cotniiad abNons Re0evbedoceenedéeepesade rca Straight top, paint stare “d 
a : ee I Sa thn. aa Wed Geesdccenn ebb gueTaAshses eniebess cess 80 Ibs. 
Finland State Railways. Sey SAE, GRID ss nics nbc 64 GAN cbde enh once dedecseee col 52 in. 
ny SAINI SD SE a cae cc cand ck pi dahasods cbket swe ssqeede % in. 
Built by the Richmond Locomotive Works. Thickness of plates, roof and sIGES......cccccccccccccscccccccccccese ¥% in. 
| Sar et lg palden cobs ole onbenvéncdubetsimasabede Double riveted 
» ‘ : SOME. ccwansupprecei cd sevescucassesetineed B le ted 
The locomotive shown in this engraving is one of ten just Firebox, length . pinkie beaddd sisldnoedthucotuaneineh 7 “ ie in 
: : NE EEE ° 6 0b Sdn 6's 660-00 d55406s oben ce tbh yOu Pee ea bUCsécucbeced 37 «in: 
completed for the Finland State Railways by the Richmond I ices Vande Fae nes Ssns croeesenes Front, 68% in.; back, 67 in. 
Locomotive and Machine Works. Nine of them have been a nl ssiastcnaheWosn sansa ano Siat ered gamiriaee sey Tee a 
shipped direct to Helsingfors, Finland, and the tenth has been Firebox, plates si ccccencccce Crowray Hf in.; tube, % in. and % in. 
‘ : rebox, Water SPAC€.........seeeee- ront, 4 in.; side, 3 in.; back, 3 in. 
sent to the Paris Exposition. These — are not heavy WASHOE, CLOWN, SAYS. oo .cevsccsocscscccccccescvces ¥% in. “Brown” iron 
or large in comparison with recent practice here; they have cae, stay bolts....... gente. postrgenbanenseasrcassabnnt'c- 1% in. copper 
EN 606640600440 5d0e00e0he t a ; length, 1515¢ in. 
copper fireboxes, copper staybolts and brass boiler tubes. Pypes (2712227121: Number, 170; diameter, 3 in.; thickness, Nos. 12 & 15 
The tender is carried on six wheels, the first pair being in Heating surface, tubes.................seeeseeeeeeeeseneeeeeeess 1,114 sq. ft. 
s A Ey Se, GRP, nob wocsvsndivesscdabasepacasabucneesevees 80 sq. ft. 
pedestals and the other two pairs in a four-wheel swiveling Heating surface, total..........cccccccccccccscccccsccccceecceces 1,194 sq. ft. 
truck. The cab is of steel. The air brakes are of the West- QTALC ciucseeecvserereeree sees Style, Wrought fron; C. iron dump 
inghouse “European” pattern with the driver brake shoes in Exhaust pipe, Style.......ccscsscesceseeeseeseecernceeesneensesereess Single 
a PG OO ID i 0 66046 0686s Secesscdadocndcss 3 in., 34% in. and 3% in. 
front of the wheels. The design, except as noted with regard Smokestack, inside diameter..............c.ccccecceseeeeeeeeeseuees % in. 
to boiler materials and a few other details, is similar to usual Ss. CU CTO UUs cciccoccsdncccdawcessstchectetactnces 13 ft. 5 in. 
a : oy Tender. 
American practice. The valves are the “American balance, Weight, BI os cinud Son davusrabetenstabunnlad sata Oicdinanokces 27,000 Ibs. 
PED. -chepenvdndscecasendcdeededessdtcceuseenhbababsdsedeecaahbbecesene'ee Steel 
by the American Balance Slide Valve Company, Jersey Shore, UM cnee li ctsulivecendcdcedsbuciiucecescetcs Number, 6; diameter, 37 in. 
Pa. The engines are lighted by Pintsch gas. The following are vournsis chin hssiuuhdscudaadadseaessahkoancdsecileswwane Steel, 4 in. by i. 
e MIE siad's Ved cn Wama scape Vetus tha esecrcap ea tones thuaacceedtiseetess- 
the chief characteristics: Tank capacity, Tn AE ee enh eS GES YATE Se ee 2,100 gals 
General Dimensions. TERE CAPACI, CORE. isccsescdecscccviccccscsuccgsecotseszeceescocess 5 tons 
PT Serebaseahi biveGibesectess set cheiscsecccesccs 
Ct SiG. Cee Ri di esd dnb asensicessectsévnesvacccoes 
Weight on drivers........ STEEL VERSUS WOODEN CABS. 
Weight in working order 
OU OOE WOO, GFIVINE os vscccccsciccncecces 


The relative advantages of wood and metal cabs have been 
considered by all mechanical officers and locomotive designers, 
and it probably looks to many that the future development of 
American locomotives will involve a much more extensive use 
of steel cabs conforming to the almost universal practice in 
foreign countries. Considerable can be said on both sides of 
the question. 

In favor of metal cabs: Increased strength and durability, 
and thus lower cost of maintenance. 

Against them: Greater first cost and increased weight. 

Steel cabs are standard on all Southern Pacific lines, and 
their mechanical engineer, Mr. F. W. Mahl, says that the first 
steel cab built was in 1891 on the Southern Pacific system in 
Arizona. In July, 1895, nothing had been expended for repairs. 
Since 1895 no wood cabs have been built. In 1895 a number of 
22 by 26-inch mountain locomotives were built with steel cabs. 
Nothing has been expended on them for repairs. It is re- 


ported that paint on metal cabs lasts longer than on wood. 
The Southern Pacific cabs are lined and have double roofs, 
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and are said by engineers and firemen to be as cool as wooden 
ones. 

Against steel cabs: An increased first cost and increased 
weight. At present prices of material average steel cabs cost 
$100 more than wood. Their increase in first cost is probably 
justified, however, in view of the saving in maintenance. The 
increased weight is a more serious feature. Comparison of the 
weight of average designs roughly shows for small cabs 900 
pounds increase, and large ones 1,300 pounds. Some special 
designs show 1,500 pounds or higher. This increase prohibits 
the use of steel cabs in some new designs where all possible 
must be done to save weight at the back end of engine to keep 
within driving wheel weight limits and obtain maximum boiler 
power. This would apply to many recent designs of large 
passenger engines, examples of which will readily occur to all. 
In other types the extra weight of steel cabs may improve the 
distribution. Many cases will occur in which increased weight 
is allowable in renewals where railroad men have latitude in 
new work as bridges and track get stronger and the bridge and 
track Wepartment grow less conservative. 

Steel cabs are almost essential also in hot and dry climates, 
or where moisture and dryness are destructive to wood.—[J. E. 
Sague.—Topical discussion before Master Mechanics’ Associa- 
tion.] 








THREE APPLICATIONS OF ELECTRIC DRIVING IN 


SHOPS.* 





Chicago Great Western Railway. 

The new shops of this company at Oelwein, Iowa, were 
planned for electric driving throughout, the system being of the 
220-volt direct-current type, with group-driven machine shop 
tools. The exhaust-steam method of heating is employed, using 
two fans, each driven by a 25-horse-power motor. An elec- 
trically driven transfer table furnishes means for all trans- 
ferring operations, large and small, the shops being specially 
arranged to be served from this one table, which travels at a 
speed of 200 to 400 ft. per minute. 

The electrical energy needed in winter, including power re- 
quired to drive the heating fans, is: 


Average electrical horse-power, without lights ............se00 325 
Maximum electrical horse-power, with lights ................... 450 
PO NONE... - | Cedacda.ce= ” mages \-6. diqccweche sey ebadaeagesioncve 65 
Nominal motor capacity, hOrse-POWET.........sseeees dkégabcadebad 450 
Nominal generator capacity, horse-power .........seseeseeeenes 525 


The generating station is arranged with three equal units of 
150 horse-power, an unusually liberal amount of power for the 
capacity of the ‘motors connected—a fact in part accounted for 
by the large percentage of power used to run the heating fans 
and for the lighting. 

General Electric Company’s Shops. 

The enormous plant of this company, at Schenectady, N. Y., 
is, as would be naturally supposed, equipped for electric driving, 
and represents their latest ideas. 

In this plant the methods for driving of both light and heavy 
machinery may be studied. Small and medium size tools are in 
general driven by the group plan, the short lines of shafting 
being run by variable-speed motors mounted directly on the 
ends of the shafts, constituting a novel plan of driving without 
belting or gears, while large tools are driven by individual 
motors attached direct or by gearing. 

A noticeable feature is the use of portable or shifting tools 
for very large work. These tools are provided with geared 
motors, the tool being moved to the work, instead of the work 
to the tool. This method is especially applicable for the ma- 
chinery of very heavy and bulky product, but may be used to 
advantage for special light tools in railway shops, as is pointed 
out elsewhere. 

The entire shops are served by the indispensable electric power 
crane. These are, in the larger sizes, provided with auxiliary 
hoists operating at fast lifting speeds for light work. 

Their system of wiring and the type of motors deserve special 
mention. The motors are of the direct-current variable-speed 
type, and the speed is regulated by a combination of two 
methods, as follows: The distribution is on the “three-wire” 
System, the two outside wires having a voltage of 250 between 
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them, while the middle wire carries a potential difference of 125 
volts from the other two. The motors are wound for 250 volts, 
and are connected between the outside wires to run at a certain 
standard speed; for a lower speed the connections are switched 
to one outside and one intermediate wire, operating, therefore, 
at one-half voltage. From this lowest speed to the normal one 
at 250 volts a gradual speed rise is effected by weakening the 
magnet strength of the motor field; and, on the 250-volt con- 
nections, the motor is further speeded up by again weakening 
the field. It is seen that these valuable properties of wide speed 
range are obtained in a very simple manner. 
Examples of the speed variation possible in these motors are: 

v4 horse-power motor runs at 400 to = revolutions per minute. 

12% “ “ “ “ 150 “oe 300 “ “ Ty 

15 Ad ity “ “ 130 “e 260 oe ity Ti 


Baldwin Locomotive Works. 

These works illustrate one of the earliest as well as probably 
the most extensive examples of electric machine shop driving. 
It is not too much to say that their manufacturing methods 
to-day hinge largely upon changes made possible by the use of 
electric power, and that no other agency could be substituted 
wholly therefor except at incomparably greater expense in 
space, installation and maintenance. In these immense works, 
situated in the heart of a large city and employing 8,000 men, 
the fullest utilization of space and the utmost simplicity and 
rapidity of handling operations are essential, and many in- 
genious examples of the convenience and economy of electric 
driving are here to be seen. 

The electric plant is of the 250-volt direct-current type, the 
generators being direct-connected and aggregating 1,550 horse- 
power normal capacity. The motors are almost exclusively of 
the multipolar belted type, and number 320, having a total 
rated capacity of 3,500 horse-power. Only about 5 per cent. of 
these motors are of the “series” type—an unusual condition, 
and due to the fact that the cranes are equipped with shunt 
motors. 

About 950 horse-power at the powerhouse switchboard is re- 
quired on an average to run the entire power plant, and this 
figure is fairly constant throughout the day. 

Electricity was first introduced in the erecting shop for driv- 
ing two 100-ton traveling cranes, and an immediate saving of 
80 men in the laboring force was thereby effected. The possi- 
bility of this result is Seen when it is noted that a crane is 
capable of lifting an entire locomotive, or the parts of same, 
thus allowing the erection of a large number of locomotives to 
be carried on in a contracted space and without interference or 
delays connected with manual handling operations. Hand- 
drilling operations were also largely reduced in this depart- 
ment by substituting electric portable drills. 

In the wheel shop large economies resulted from electric driv- 
ing. By remodeling the shop the overhead shafting was done 
away with, each lathe being equipped with a separate motor. 
The two long main aisles formerly necessary for handling the 
work in and out of the machines were utilized for additional 
lathes, giving about one-third more machines in the same floor 
space; and the shop was served by an overhead traveling crane, 
instead of the hand jib-cranes in former use. The result was a 
reduction of common labor force from forty men down to six, 
and a reduction of the time consumed in reloading a lathe from 
thirty to five minutes. The saving in power for this shop was 
also considerable, estimated at fully 50 per cent. 

Similar results followed the introduction of electric driving 
in the frame shop, where the cutting out of overhead shafting 
and the use of traveling cranes enabled them to cut down the 
laboring force 60 per cent. 


In all the above cases the use of cranes was made possible 
only by the electric driving of the tools to be served by them. 

The motors are, in general, connected to large individual tools 
by belting from a self-contained countershaft and speed-chang- 
ing drive mounted on a frame connected with the tool. Group- 
driving is employed for small tools from short-line shafts. 

The cranes are of the single-motor type, having a shunt 
motor belted to a train of gearing and clutches. This type of 
crane is highly thought of in these works, and is considered 
superior to the three-motor type in its smoothness of action, 
ease and accuracy of handling and reliability. It is, however, 
higher in first cost than the latter type. 

The cost of. electric power at these works has been estimated 
at about $1,200 per week, which sum includes cost of fuel, en- 
gineers and firemen, labor and material for repairs of power- 
house, lines and motors. It also includes interest and depre- 
ciation on first cost of plant. It is interesting to note that this 
entire amount is about 1.2 per cent. of the shop pay-roll. 
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Advertisements.—Nothing will be inserted in this journal for 
pay, EXCEPTIN THE ADVERTISING PAGES. The reading pages will 


contain only such matter as we consider of interest to our 
readers. 





Special Notice.—As the Am#RICAN ENGINEER AND RAILROAD 
JOURNAL is printed and ready tor mailing on the last day of 
the month, correspondence, advertisements, etc., intended for 
insertion must be received not later than the 20th day of each 





Contributions.—Articles relating to railway rolling stock con- 
st and management and kindred topics, by those who 
are practically on hae with these subjects, are specially 
desired. Also early notices of official changes, and additions of 


new equipment for the road or the shop, by purchase or construc- 
tion. 
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A letter from a young stenographer which appears under 
Correspondence in this issue suggests what we consider one of 
the best opportunities for improvement in railroad service, the 
development of humanics in all departments. We withhold 
the name of the writer of this letter at his own request, and 
we cOmmend the spirit of honest ambition which he expresses. 
We are glad to print this protest against indifference toward 
one of the most important fundamentals of organization and 
management. There are many cases of people who “do not 
trouble themselves greatly with the advancement of subordi- 
nates” and the number of roads looking outside of their own 
forces for leading men is becoming alarmingly large. As a 
broad principle it should never be necessary to look beyond our 
own subordinates for a man to place in a responsible position, 
and if the subordinates are selected carefully and encouraged 
systematically there will always be a candidate at hand who is 
ready for advancement. As to this young man, can anyone 
give us the name of the railroad he is looking for? 


A 600-h. p. four-cycle gas engine at the works of the John 
Cockerill Company, Seraing, Belgium, showed excellent re- 
sults in a recent test. The gas is obtained direct from the 
Bessemer blast furnaces and, on its way to the engine, passes 
through dust collectors and receives a proportion of steam to 
cool it and increase its density. In the tests the thermal 
efficiency of the engine was 27.16 per cent., the net efficiency 
about 20 per cent., and the mechanical efficiency between 73 
and 80 per cent. The consumption of gas was about 31 cubic 
meters per horse-power hour. Of the total amount of heat sup- 
plied, 20 per cent. was converted into work, 20 per cent. went 
out in the exhaust, and 52 per cent, into the circulating water. 





The New York harbor fire horror of June 30 surprised every- 
one because of the feeling that the fire protection of modern 
ships was adequate to prevent such disasters. The rapidity 
of the spread of the fire and its extent were overwhelming, not 
allowing time for preventives to be brought into action. ‘The 
lesson to be learned from this loss of 175 lives and $7,000,000 
worth of property is an important one, because a similar com- 
bination of circumstances may occur at almost any time in 
New York. Better piers of steel and concrete, with fire-resist- 
ing partitions, are needed. Cotton bales of the cylindrical type 
are known to be much safer than the old forms which con- 
tributed to this disaster. Fireproofed wood is now available 
and may be used in ships with no disadvantage except a slight- 
ly increased cost. The cabin and stateroom ports, or “dead 
eyes,” should be made large enough to admit the body of a 
man: The most horrible feature of the whole disaster was the 
death of many whom the would-be rescuers could see and talk 
with through these openings, which were not large enough to 
permit of escape. There seems to be no reason why these 
things can not be done. 





Malleable iron is being sold as cast steel for small castings, 
and the fraud as discovered recently in the department of tests 
of one of the large railroads, is interesting. A casting bought 
as cast steel, and for which the corresponding price was paid, 
was accidentally broken and the fracture was that of malleable 
iron. Complaint was made to the makers and the part re- 
turned as proof. This brought indignant protests from the 
manufacturers and the sample was returned to the purchasers, 
but the appearance of the fracture had changed and it then 
looked like that of tool steel, so fine was the grain. This 
transformation interested the test officer of the road to the 
extent of a patient investigation, which revealed the fact that 
the fracture of malleable iron may be changed to that of very 
hard and fine steel by heating and chilling. By doing this, 
fractures at one end of a piece of malleable cast iron may be 
so much like that of fine steel as to deceive even the expert, 


while that at the opposite end is the characteristic fracture of 
malleable iron. 





“There are two peculiarities in the compound not brought 
into general notice, which are of inestimable value to the rail- 
road, perhaps as much so as all the other advantages com- 
bined,” said Mr. W. S. Morris of the Chesapeake & Ohio at the 
recent Saratoga convention. ‘One of these is that of starting 
a heavy train as compared with the simple engine. The sim- 
ple engine can seldom start its train without taking slack, and 
often repeats this process three or four times. The conse- 
quent shocks 'to draft rigging and cars are well known, and 
are probably the hardest part of the service, few riggings be- 
ing strong enough not to be subjected to a strain far in excess 
of their elastic limit. The starting of the compound differs 


considerably in this respect from the simple engine, especially 
since enginemen have become familiar with the handling of 
the machine. There is no need of taking slack, and conse- 
quently the slack that generally exists in the train before 
starting is taken up with care and gentleness, and brings the 
engine to an apparent standstill about the time when all coup- 
lers are stretched, From this moment the actual starting takes 
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place, and, as there is no lost motion left, there can be no 
appreciable jerks in the train. This valuable advantage cannot 
be overestimated, as it necessarily reduces the repair expenses 
and prolongs the life of the rolling stock in general. The other 
peculiarity is the possibility of utilizing from 33 to 35 per cent. 
of the weight on the drivers for tractive power in emergency. 
This feature, however, is not so easily explained, but makes 
it possible to handle the trains under all conditions without 
resorting to the destructive utilization of the slack.” 





The comparative evaporative values of the various tiers of 
tubes in a water tube boiler in terms of evaporative power 
have been obtained by Messrs. Niclausse of Paris, the builders 
of the Niclausse water tube boiler. A specially constructed 
boiler was used, with 24 tubes in 12 stages of two each. Each 
stage delivered its steam separately and was independently 
supplied with feed water, which was carefully measured. The 
results are available in a paper read before the British Asso- 
ciation by Mr. Mark Robinson, and reported in “The Engineer,” 
Sept. 22, 1899. The tests were carried out at rates of combus- 
tion varying from 10 to 61 pounds per square foot of grate, 
and the remarkable result was obtained that the proportionate 
evaporation in each stage of tubes was almost exactly the same 
at all rates of combustion. The lowest stage of tubes directly 
exposed to the radiant heat evaporated nearly one-quarter of 
the whole, the first three stages evaporated nearly one-half, 
and the first six stages evaporated two-thirds of the whole. 
The first three rows of tubes gave 7% square feet of heating 
surface per square foot of grate, and the first six rows gave 
15 to 1. The top row evaporated but 3% per cent., and the 
law of decreasing efficiency was plainly indicated. The water 
tube boiler lends itself very nicely to a test of thi$ kind because 
of the convenience with which the evaporation may be meas- 
ured in sections, and it would be a great help in locomotive 
designing if the same was true of fire tube boilers. The tubes 
which add but little to the valuable heating surface are just 
as heavy as those which are more efficient and in the locomo- 
tive the front ends of tubes are as heavy as the back ends. 
The relative value of each foot of length under the working 


conditions of present practice would be most valuable infor- 
mation. 





The opinion of the merits of large grates by an intelligent 
and observing fireman are worthy of most considerate atten- 
tion. Mr. Fulton in his article in this issue says a number of 
convincing things about the large grate. Two of them stand 
out prominently as good business reasons for increasing grate 
areas. First the limitations of the physical strength of the 
fireman. Unless larger grates are used there will be serious 
agitation for two firemen on every large engine, and it will 
soon be necessary to come out in the open and call them both 
“firemen” instead of calling one of them a “brakeman” or 
“coal passer.” We have now reached the extraordinary record 
of five tons of coal shoveled through a locomotive firedoor in 
an hour, and in contrast with this let us note that in the most 
successful stationary practice, where good firing is sought in 
connection with best efficiency, only one ton per hour is ex- 
pected of one man. He is fully occupied in placing this amount 
properly on the grates. In England three tons handled in a 
passenger run of 150 miles is considered very severe. The 
second point made by Mr. Fulton is the possibility of burning 
poor coal. The time will come when the grates will be studied 
with special reference to the coal used and the active area of 
fire will be adjusted in accordance with the special require- 
ments of the fuel. In the combustion of locomotive fuel there 
is a wide and promising field for experiment and investiga- 
tion, and the way motive power men are taking up the increase 
of grate areas for soft coal seems to us the most promising 
improvement ever made in American locomotive practice. It 
Will soon seem strange that grates were kept narrow so long 


and that the grate area question has been considered as largely 
independent of the quality of the fuel. The strength of the 
opposition to larger grates for soft coal seems to have come 
from the famous opinion of D. K. Clark: “There may be too 
much grate area for economical evaporation, but there cannot 
be too little, so long as the required rate of combustion per 
square foot does not exceed the limits imposed by physical 
conditions.” This celebrated experimenter based this con- 
clusion on tests made with coke, and his opinion, we believe, 
has been accepted in locomotive practice without appreciating 
that fact. It is now evident that firebox and grate proportions 
must be considered with reference to the characteristics of the 
fuel, and we are justified in placing this subject among those 
of first importance in locomotive progress. 








NOTES. 


The water tube boiler has had a marked effect in increasing 
the permissible amount of heating surface in marine practice. 
With less weight in the boilers than was formerly necessary, 
the heating surface is much more liberal. In a review of the 
warship construction in 1899 in the English Navy “Engineer- 
ing” states that the minimum for the year was 2.4 square feet 
per indicated horse power against 1.7 square feet formerly. 





An inexpensive dust guard, which has given excellent ser- 
vice and has been adopted as standard on the Southern Pa- 
cific System, is made of common pine wood and lined on both 
sides by either old plush or canvas (canvas preferred), and 
fastened with clout nails. The hole in the wood is % inch 
larger than the axle on which it is to be placed, and the hole 
in the canvas is smaller than the axle fit. When put on the 
axle it makes a snug fit, and after being in service for a short 
time becomes saturated with oil, collecting all dust, and is 
practically dust proof. These dust guards, which cost but nine 
eents each, were spoken of very heartily by Mr. V. Lemay in 
a recent paper before the Pacific Coast Railway Club. 





In 1879 the car accountants expressed the opinion that “the 
per diem plan for the use of cars is not feasible.” Twenty 
years later they resolved that “this association is in favor of 
a per diem method of settlement for the use of cars.” The 
“Railway Age” takes comfort from this mark of progress and 
says that in only one department of the transportation industry 
to-day are there great leaks. That department is the freight 
car service. With the constantly decreasing margin between 
ton-mile revenue and ton-mile cost the responsible financial 
managements are compelled to seek economies. “Doing this 
they cannot overlook the fact that a system under which the 
average freight car movement is only some thirty miles a day 
is essentially extravagant and wasteful.” 





The use of chilled cast iron for coast defence turrets is not 
new. According to Dr. Thurston, writing recently in “Science,” 
the subject was investigated by our government in 1865 and 
since then about 40 of them have been built for various de- 
fences in Europe. Mr. P. H. Griffin, well known for his work 
in chilled iron car wheels, has recently acquired from the 
Krupps the control of the Gruson patents in this country, 
and has formed a company with works at Chester, Pa., for 
the manufacture of these turrets. With the knowledge. of 
chilled iron which has been developed in this country, together 
with plenty of the best chilling irons, the process may be 
expected to improve, and the remarkable characteristics of 
chilled cast iron may become important in defenses as well 
as in transportation. 
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PERSONALS. 





Mr. A. E. Taber has been appointed Master Mechanic of the 
Great Northern at Kalispell, Mont. 





Charles R. Tunks, Master Car Builder of the Lake Shore 
& Michigan Southern, died suddenly June 29, at the age of 50 
years. 





Mr. J. C. Reed has been appointed Master Mechanic of the 
Seaboard Air Line at Portsmouth, Va., to succeed Mr. C. B. 
Royal. 





Mr. R. P. Schilling, General Foreman of the Norfolk & South- 
ern, at Berkeley, Va., has been appointed Master Mechanic of 
the D. L. & W., at Utica, N. Y. 





Mr. James T. Wallis has been promoted from the position of 
Assistant Master Mechanic of the Altoona shops of the Penn- 
sylvania to be Assistant Engineer of Motive Power at Altoona. 





Mr. D. F. McBain, formerly Traveling Engineer of the Michi- 
gan Central, has been appointed Master Mechanic of the west- 
ern division of the road at Chicago to succeed Mr. J. G. Riley, 
resigned. 





Mr. L. G. Parish, Master Car Builder of the Lake Shore & 
Michigan Southern at Chicago, has had his jurisdiction ex- 
tended over the Toledo division, which was under the charge 
of the late C. R. Tunks. 





Mr. G. S. Edmonds, who was formerly connected with the 
Mechanical Engineer’s office of the New York Central & Hud- 
son River R. R., has been appointed Mechanical Engineer of 
the Delaware & Hudson. 





Mr. H. Monkhouse, formerly Superintendent of Motive Power 
of the Chicago & Alton, has resigned to become Superintend- 
ent of Motive Power of the Chicago, Indianapolis & Louisville, 
to succeed the late W. P. Coburn, who died suddenly June 21. 





Mr. H. T. Herr, formerly with the Denver & Rio Grande, has 
been appointed Master Mechanic of the Southeast Division of 
the Chicago Great Western, with headquarters at Des Moines, 


Ia., to succeed Mr. F. T. Slayton, who has resigned. Mr. Herr 


was educated at the Sheffield Scientific School of Yale Uni- 
versity. 





Mr. L. G. Barger, who was for many years connected with 
the transportation department of the West Shore Railroad, and 
recently with the New York Air Compressor Company, has ac- 
cepted the position of chief clerk to Superintendent Ketcham 
on the Morris & Essex Division of the Delaware, Lackawanna 
& Western Railroad. 





Mr. George D. Brooke, formerly Master Mechanic of the St. 
Paul & Duluth, has been appointed Master Mechanic and 
Master Car Builder of the Iowa Central, at Marshalltown, Ia., 
succeeding Mr. B. Reilly, who has resigned. Mr. Brooxe is 
succeeded by Mr. J. H. McGoff, under the management of the 
St. Paul & Duluth by the Northern Pacific. 





It is reported that Mr. R. N. Durborrow, Superintendent of 
Motive Power of the Philadelphia, Wilmington & Baltimore, 
has been transferred to the same position in the Buffalo & 
Allegheny division, with headquarters at Buffalo, and that 
Mr. Alex. Kearney, Master Mechanic at West Philadelphia, 
will succeed Mr. Durborrow on the P. W. & B. 


JASPER R. RAND. 





Jasper R. Rand, who died Wednesday, July 18, was born 
September 17th, 1837, in Westfield, Mass., of a family dating 
its American ancestry from 1635 and including two colonial 
governors; and which was well represented in the Revolution- 
ary War. He obtained his education in the public schools and 
academy of his native town and in Fairfax, Vt. 

His earliest business connection was with his father, who was 
a manufacturer of whips when Westfield was the headquarters 
of that industry. In 1865 his father retired from business, and 
Mr. Rand and his younger brother, Mr. Addison C. Rand, suc- 
ceeded him. 

In 1870 he removed to New York and was for a time asso- 
ciated with another brother, Mr. Albert T. Rand, President of 
the Laflin & Rand Powder Company. In 1872 Mr. Addison C. 
Rand began the manufacture of the Rand rock drills and other 
mining machinery, and the two brothers subsequently organ- 
ized the Rand Drill Company, with Mr. A. C. Rand as Presi- 
dent and Mr. J. R. Rand as Treasurer, which arrangement 
continued until the death of Mr. A. C. Rand in March, which 
left the chief office vacant, when Mr. J. R. Rand was elected to 
the position. From small beginnings this business has de- 
veloped into an important industry. When the Messrs. Rand 
became interested in rock drills, they were in the pioneer 
stage, with—apparently—a small and uncertain future before 
them, but they have come to be an essential part of every 
mining outfit. Rock drills were among the first American 
machinery products to find recognition among foreign en- 
gineers, and they are to-day at work in nearly every country 
on the globe where the mining industry has passed beyond the 
most primitive stage. 

In 1873 Mr. Rand removed his residence to Montclair, N. J., 
where he had ever been prominent in local affairs. For three 
years he served on the Town Council; was for two years a 
chosen freeholder of Essex County; a charter member and 
first President of the Montclair Club, serving also another 
term; for fifteen years he was a trustee of the Congregational 
Church. He was one of the organizers of the Bank of Mont- 
clair, of which he was continuously the President. He was a 
member of the New England Society, the Hardware Club and 
Engineers’ Club of New York City, and for forty years a mem- 
ber of the Mt. Moriah Masonic Lodge of Westfield, Mass. 

He was practically acquainted with every field of business 
life from that of traveling salesman up. He had a remarkable 
fund of wit and of pointed but stingless repartee, which made 
him the most delightful of companions—qualities which natur- 
ally brought him friends without limit. These and other qual- 
ities also made him a presiding officer under whose gavel it 
was a delight to sit. He was interested in all public enter- 
prises and contributed generously to their support. 

He leaves a widow, a daughter and a son, the latter now 
representing the Rand Drill Company in Paris. 








THE STOREHOUSE. 





Methods of handling storehouse stock touch the economical 
operation of railroads very closely.. Mr. John M. Taylor, Gen- 
eral Storekeeper of the Illinois Central, said before the West- 
ern Railway Club last month that the delay in handling requi- 
sitions and the uncertainty of getting material were responsi- 
ble for a large proportion of the money that is tied up in 
storehouse stock. He recommended telephone connection be- 
tween the storehouse and all of the shop departments, with 
a system whereby an operator at the exchange could take or- 
ders from the shops for material and have the required num- 
ber of boys under his direction to get the orders, have them 
filled, and deliver the required stores without involving the loss 
of time of expensive men in coming to the storehouse. 

A comparison of the different shops on a large system 0D 
the basis of the proportion of the total value of stock issued 
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each month, was recommended as a good way to keep the 
department up in efficiency. A record of the total value of 
stock in each storehouse and the percentage handled during 
the month, showed at a glance the amount of dead stock, and 
such a plan was found advantageous in putting storehouses 


“upon a commercial basis. The storehouse distributing 60 per 
cent. of its stock each month showed at once the superiority 
of its management over the one handling but 15 per cent. As 
in a mercantile establishment, the one in which the stock is 
“turned over” the greatest number of times in a year is the 
one to get the greatest benefits from its investment. 

Price books and record books of all kinds are recommended 
very freely by writers on subjects of this kind. It seems strange 
that the advantages of the card catalogue system have been so 
slow in coming before those who are keeping complex railroad 
records. The price book or record book of any kind is at once 
at a disadvantage because of being a book. If the ‘records 
are kept on cards, changes and renewals or substitutions may. 
be made at any time without the serious inconvenience of re- 
writing the entire record when this becomes necessary because 
the book is full. Cards, kept in a suitable case, are as a general 
principle to be considered as not only more convenient but 
much more flexible in a record system. 

Mr. Taylor has mentioned one of the important, but often 
neglected, factors of good shop as well as storehouse practice, 
light. Hesays: ‘“‘The storehouse should have good light. Dark 
corners result in storing material out of sight, an expensive 
practice. All material that can be so accommodated should 
be carried on shelving, divided off into compartments of suit- 
able size.” 





RELATIVE STRENGTHS OF IRON JAWS. 








Malleable and Wrought Iron. 





A comparison of the ultimate tensile strengths of wrought- 
iron and malleable-iron jaws used in interlocking signal work 
was recently made at. the laboratory of the Massachusetts In- 
stitute of Technology. The tests were made for the Union 
Switch and Signal Company in connection with the extensive 
electro-pneumatic switch and signal installation at the new 
South Terminal Station in Boston. 

The wrought-iron jaws were made in the usual form, Fig. 1, 
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of round iron, of the size of 1-inch pipe, and fitted at the ends 
opposite to the jaws for the usual screwed and riveted con- 
nection to the 1l-inch pipe which is used for working the 
switches. The malleable jaws are known as “screw jaws,” 
because they are threaded upon the ends of the rods. They are 
employed where small adjustments in the length of the con- 
nections are necessary. 

General opinion has favored the solid wrought-iron jaws as 
being stronger than the malleable-iron screw jaw, but these 
tests, instead of confirming this, point in the opposite direction, 
and indicate that the malleable screw jaws are much stronger 
than those of wrought iron. Three specimens of each form 
were tested. The wrought jaws of Fig. 1 broke at the point 
indicated in. the sketch, two of them breaking in front of 
the pin and the other at the side of the pin. The average 
Strength of these was 23,317 pounds, and the variation was 
hot large in the three cases. The malleable jaws of Fig. 2 
broke at the points, 1, 2 and 3, only one being at the pin. 
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Breaks 2 and 3 were in the bends of the shanks, indicating 
that greater strength might be expected from an improved 
form at these points. The malleable jaws gave an average of 
32,443 pounds, which is 9,126 pounds more than the figure for 
those of wrought iron. These figures are higher than the 
strength of the usual screwed and riveted pipe connections, 
which were also investigated in these tests. Three of the con- 
nections between the jaws and the pipes to which they were 
joined gave an average strength of 26,010 pounds, which indi- 
cates that the malleable jaws are superior and the wrought 
jaws inferior to the pipe joints in strength. The sections of 
the jaws of both kinds are of approximately the same area at 
corresponding points, which reduces the comparison of the 
jaws to a question between wrought and malleable iron as a 
material for such purposes. 

These figures are interesting in their bearing upon the use 


of malleable iron in connection with air-brake rods and 
forks. ; 





THE PURCHASING AGENT AND SPECIFICATIONS. 





The place of the Purchasing Agent in railroad organizations 
was suggestively discussed by Mr. Ira C. Hubbell in a paper 
read before the Western Railway Club in March, in which he 
expressed hearty sympathy with the idea that the purchasing 
department should not be considered as a separate and dis- 
tinct institution, but rather as a co-operative branch of each 
of the three great departments to which the operation of the 
modern railroad is intrusted, and that the Purchasing Agent 
should be, ex-officio, a member of each of them, as an expert 
in his particular line. 

Mr. F. A. Delano had found closeness of touch with the pur- 
chasing department of great value, and thought it a mistake 
to locate the offices of the mechanical and purchasing depart- 
ments miles apart, as was true of many roads. The two depart- 
ments should co-operate, and the Purchasing Agent should be 
taken into the confidence of the Superintendent of Motive 
Power. The Purchasing Agent should attend the meetings at 
which the mechanical men discuss the needs of the depart- 
ment. All this indicates the desirability of breaking down 
the sharp department lines of the past for the sake of har- 
mony, in which there is much to be gained. 

In discussing the subject of specifications, Mr. F. W. Sar- 
gent stated that he had received specifications calling for a 
test bar on steel castings, where the test bar was longer than 
the castings. 

Iron which is suitable for staybolts on one road is equally 
suitable for another, and yet nearly every road has its own 
specifications. Some of the requirements may be met at mod- 
erate cost, while others involve unnecessary expense. It seems 
entirely practicable to adopt standard specifications for many 
kinds of material, and the advantages would soon be apparent 
in the prices. This seems to be a wise and practicable idea, 








The oil engine, says “Engineering,” is rapidly settling down 
to one pattern, the variations being in the working of the 
valves and small matters of that kind, and not in matters of 
principle. In commenting upon the recent exhibition at York, 
England, it was said that the expiration of the Otto patents 
allowed all makers to adopt one design and there was no 
longer any demand on their ingenuity in evading its claims. 
At this exhibition special attention has been noticed with ref- 
erence to lubrication, brushes being provided to catch the over- 
flow of oil from the crankshaft bearings so that none could be 
lost. One of the large engines was fitted with a self-starter. 
This comprises a hand pump fitted alongside the cylinder. In 
using it, the exhaust valve is first propped open and com- 
bustible mixture is pumped into the cylinder until all the air 
is expelled. The valve is then closed and a further supply of 
combustible mixture pumped in. A valve at the top of the 
ignition tube is then opened, and the mixture flows up the 
incandescent tube until it fires and explodes the charge. The 
engine then gets away, and the ordinary cycle is taken up. 
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THE DAYTON LUBRICATING CENTER PLATE. 





The necessity of lubrication of center plates was a promin- 
ent feature of the report upon this subject at the recent con- 
vention of the M. C. B. Association, several forms of lubri- 
cated center plates having been illustrated in the committee 
report upon this subject. Among them was the Dayton lubri- 
cating center plate, manufactured by the Dayton Malleable 
“Tron Company under the patent owned by them. The name of 
the manufacturers, however, was not given in the report. 

Our engravings show the construction of this center plate, 
which provides an oil pocket in the lower plate to keep the 
wearing surfaces constantly flooded with oil. It is made of 
malleable iron and the chamber is provided with a screw plug 
which may be removed for the addition of oil while the truck 
is under the car. This method of lubrication will greatly re- 
duce the friction between the plates and its effect upon the 
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this crank rested on an ordinary pair of platform scales. The 
pivot of the bell crank was secured to one of the posts of the 
warehouse, and the tackle block was pulled by means of a 
windlass in order to give a continued, regular movement. The 
first load weighed was 2,000 pounds, and readings were taken 
as each additional 1,000 pounds were applied up to an aggre- 
gate weight of 20,000. The test was in this way made, first, 
with dry plates; the load was then entirely removed, the plat- 
form lifted, and the lower plate and oil chamber filled with 
oil, after which the test was repeated under exactly similar 
conditions and with duplicate weights. It will be noted from 
the figures that, as the travel of the platform increased, a 
greater amount of pull was acquired for turning it. This is 
owing to the fact that the angle of the pull increased as the 
platform revolved. It was found that the amount of pull de- 
pended largely on the speed at which the movement was made, 
and in making all tests this movement was made at as slow 
a speed as possible. With heavier weights—that is, above 
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The Dayton Lubricating Center Plate, 


wear of wheel flanges and the resistance of trains is exceed- 
ingly important. 

A test was made in the warehouse of this company for de- 
termining the comparative resistance between dry and lubri- 
cated center plates. Service conditions were, as far as practi- 
cal, duplicated; but it is not claimed that exactly the same 
results were obtained as are given by regular service. The 
plates used were taken from stock, and were not finished nor 
treated in any way, but used exactly as they came from the 
rattlers. The lower plate was secured firmly by bolts to the 
floor, and the upper one to a platform 8 ft. 6 ins. square, 
the plates being engaged as in service with the exception of 
the king bolt, or center pin, which was not inserted. Castings 
to the aggregate weight of 20,000 pounds were loaded on the 
platform and distributed to keep the platform balanced and 
bring all the weight on the center plates. 

The platform containing the load was revolved by means of 
a windlass, a pointer being attached to one corner, and the 
movement was sufficient to cause this pointer to travel through 
an are 6 ins. in length. The movement was effected by 
means of a tackle block attached to the platform at a point 
directly above that where the flange of the wheel would come 
in contact with the rail. The other end of the tackle block was 
attached to one arm of a bell crank, and the other arm of 


12,000 pounds—readings were taken at each inch of the move- 
ment of the platform. 


From a large number of readings the following are repro- 
‘duced: 


Pounds Pull Required to Turn the Platform. 


Weight. Dry. Lubricated. 
2,000 150 to 225 40 to 47 
15,000 600 155 
20,000 to start 850 200 
20,000 lin. travel 900 210 
20,000 2 in. travel 1,000 275 
20,000 3 in. travel 1,035 235 
20,000 4 in, travel 1,085 245 
20,000 5 in. travel 1,125 265 
20,000 6 in. travel 1,200 275 


From these figures it appears that the frictional resistances 
of these lubricated center plates are less than one-fourth of 
those of dry plates. 








“The oil and not the pigment of paint,” says a well-informed 
correspondent, “measures the life of paint, although some 
high authorities hold to the contrary, I believe. The pigment 
should be considered as the boards of a fence and the oil as 
the nails. Then as soon as the weather rusts out the nails 
the boards fall off. In a similar way the weather eats out 


the gum and the life of the oil, and off comes the pigment.” 
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GRADUATED DIALS ON LATHE CROSS SCREWS. 





A great deal of money may be saved in machine shops by 
a relatively small investment in micrometer calipers together 
with graduated dials on the cross screws of machine tools. 
J. T. Slocomb & Company, manufacturers of micrometers, 
Providence, R. I., have used dials, as illustrated in the accom- 
panying engaving, for a number of years and the idea seems 
to us excellent. They do not make them, but strongly advocate 
their use. They are not expensive and they certainly save 
time, labor and spoiled work. Several makers put these dials 
on their lathes, but they are usually too small in diameter 
and the graduations are too fine. At the shops referred to 
the discs are fitted in the place of the usual ball crank. A 
straight fit is turned on the quill extending from the lathe 
apron, and the pointer, which is split and held by a binding 
screw, is fitted to it. 

They permit of turning sizes for accurate fits by the most 


ae 


Graduated Dials on Lathes. 


direct methods possible and without the usual “cut and try” 
process. The work is simply rounded up and measured with 
the micrometer, which shows how many thousandths are to 
come off; then, by the reading on the dial, the cutting tool is 
adjusted to take off the exact amount desired, with little 
chance for mistake and securing a great saving of time. These 
people say that any machinist of ordinary ability will never 
give them up when he has employed them long enough to be- 
come used to them. J. T. Slocomb & Company manufacture 
calipers for all-around machine shop work and they recom- 
mend them in place of all other outside gauges for work that 
is at all close. These micrometer calipers used in connection 
with the micrometer dials fill two “long-felt wants”; first, an 
accurate method of measuring work, and second, an accurate 
way for adjusting cutting tools in accordance with these 
measurements. 

Although the most valuable feature of the dials is in ad- 
justment for sizes, they have other uses. These manufactur- 
ers use them instead of the usual screw-cutting stop in cutting 
Screw threads. This permits of accurately gauging the depths 
of cuts and avoids the troublesome springing of most screw- 
cutting stops, which renders it difficult to take fine finishing 
cuts, With the dial a 7/16-in., 14-thread screw on short work, 
is started with five 0.005-in. cuts, followed by six cuts of 0.003 
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in. and finished by a cut of 0.001 or 0.002 in. All guessing 
is avoided and the work is very easily duplicated for any 
desired number of pieces. Taper turning is equally simplified 
by this attachment and the dial may also be used for measur- 
ing the extent to which work is “out of true,” and for meas- 
uring cuts on inside work in places difficult of access. 

It is evident that judgment and experience are required in 
handling such work, and the lack of accuracy of most feed 
screws must be guarded against. The variations often amount 
to 0.006 in. in the length of a screw, but this will cause no 
trouble with short work. These people say that.the dials are 
somewhat confusing at first, but, speaking from experience, 
they find that it does not take long to become accustomed to 
them. The dial must, of course, be graduated to fit the pitch 
of the feed screw. For an 8 P. screw they use dials 5 in. in 
diameter, graduated in 125 divisions by short lines for thou- 
sandths and every fifth line extended and numbered. One 
division on the pointer is graduated to quarter thousandths. 
One division therefore reduces the diameter one-half thou- 
sandth. 








THE “DEUTSCHLAND.” 





The twin-screw steamship “Deutschland” of the Hamburg- 
American Line made on her maiden trip an average of 22.42 
knots per hour for 3,044 knots from Plymouth to Sandy Hook, 
arriving in New York July 12. Her daily runs were 308, 557, 
553, 551, 582 and 543 knots, making the trip in 5 days, 16 hours 
and 15 minutes, which beats the best previous record of west- 
ern trips. On the return trip another new record was made 
to Plymouth in 5 days, 14 hours and 6 minutes, the average 
speed being 23 knots. 

By courtesy of Mr. Emil L. Boas, General Manager of the 
line, the ship was opened to visitors in New York. In appear- 
ance the “Deutschland” resembles the “Kaiser Wilhelm der 
Grosse,” but is longer by 38 ft., and has 7,000 more indicated 
horse-power. The “Deutschland” is 686% ft. long, her breadth 
being 67% ft. and depth 44 ft., and displacement 16,000 tons. 
The engines are in two sets, quadruple expansion, with six 
cylinders each. The indicated horse-power is 35,000. There are 
12 double and 4 single boilers, having 112 furnaces. Her 
propellers are 23 ft. in diameter. She has six decks, 17 water- 
tight compartments, and a double bottom divided into 24 
chambers. She: has accommodations for 467 first class, 300 
second class and 300 steerage passengers. A large play room 
for children, and gymnasium on the promenade deck, are avail- 
able to first class passengers, and a grill room upon the boat 
deck, open until midnight. The promenade deck is 520 ft. long. 
The ship has bilge keels and her appointments throughout 
leave nothing to be desired for comfort and convenience. 








NELS YELLOW SIGNAL LIGHTS, C. C. C. & ST. L. RY. 





The Superintendent of Telegraph of the “Big Four,” Mr. C. 8S. 
Rhoads, writes of his experience with Mr. John C. Baird’s new 
glass in signals in strongly favorable terms. In a recent test 
made on the open road, away from the view of conflicting city 
lights, he found that he could get a good view of the red at 
a distance of two miles. The green was also clear at that 


distance and, he thinks, slightly clearer than the red. The 
yellow glass, however, gave a distinct indication at a distance 
of three miles. Mr. Rhoads says: “The more I see of the yel- 
low, the better I am pleased with the change we have made 
in connection with the green as a clear signal. Our system 
is being changed to conform to the new standard, taking one 
division at a time.” 

It is pleasing to see such confirmation of the opinion of this 
yellow glass, which this journal has repeatedly expressed. The 
question of the color of signal lights has not received much 
attention from motive power officers, but if they interest them- 
selves in it they will not only contribute important assistance, 
but will find it a subject in which they are very directly con- 
cerned, viz., one which has to do with the loss of time of trains. 
It would help the reform in signal lights if the mechanical 
department officers should consider this subject before the 
railroad clubs. They really know more about the requirements 
of signal lights than anyone else. The cost of running fast 
trains is so great as to warrant consideration of every question 
tending toward the certainty of signal indications. 


« 
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“DIAMOND 8” BRAKE SHOES AT PARIS EXPOSITION. 





Appreciation of “Diamond 8S” brake shoes is not confined to 
the railroads using them in the United States, but it has extend- 
ed to roads in all parts of the world. The exhibit at Paris, which 
is shown in the accompanying engraving, is in charge of the 
Paris representative of the company, Mr. Rochette. The ex- 
hibit consists of new and worn “Diamond S” brake shoes with 
bundles of expanded metal and records in the form of tables 
and diagrams showing the performance and the effect of the 
shoes upon tires. The enclosure of the exhibit is a network of 
expanded brass in a framework of wrought iron. The arch at 
the top of the front of the booth represents a section of a 
tire with a brake shoe in position. Altogether the exhibit is 





The International Brake Shoe Co. 
Paris Exposition. 


an attractive one, and its prominent position in the midst of 
the locomotive exhibit brings it to the attention of all in- 
terested in railway appliances. The patents on this brake shoe, 
outside of the United States, are controlled by the International 
Brake Shoe Company. This concern is now supplying brake 
shoes to railways in England, France, Italy, Russia, Turkey, 
India, South Africa, Central and South America, Mexico, Can- 
ada and other countries. The president of the company, Mr. 
W. D. Sargent, recently returned from a very successful trip 
abroad. We are informed that the International Brake Shoe 
Co. has been awarded the silver medal, which is the highest 
award given this class of appliances at the Paris Exposition. 








RAILROAD ROLLING EQUIPMENT 
STATES. 


IN THE UNITED 





According to the figures of the Interstate Commerce Com- 
mission there were 36,703 locomotives in the service of the 
railways on June 30, 1899, or 469 more than the year previous. 
Of the total number reported, 9,894 are classed as passenger 


ee 
locomotives, 20,728 as freight locomotives, 5,480 as switching 
locomotives, and 601 are not classified. 

The total number of cars of all classes in the service of the 
railways on June 30, 1899, was 1,375,916, an increase of 49,742 
being shown in this item. Of the total number, 33,850 are as- 
signed to the passenger service, 1,295,510 to the freight ser- 
vice, and 46,556 to the direct service of railways. It should 
be understood, however, that cars owned by private companies 
and firms used by railways are not included in the returns 
made to the commission. The report under review contains 
summaries intended to indicate the density of equipment and 
the extent to which it is used. It appears that the railways 
of the United States used on the average 20 locomotives and 
734 cars per 100 miles of line; that 52,878 passengers were 
carried, and 1,474,765 pasenger-miles accomplished, per pas- 
senger locomotive; and that 46,303 tons of freight were car- 
ried and 5,966,193 ton-miles accomplished per freight locomo- 
tive. All of these items show an increase when compared with 
corresponding items for the preceding year ending June 30, 
1898. There was also a decrease in the number of passenger 
cars per 1,000,000 passengers carried, and a decrease in the 
number of freight cars per 1,000,000 tons of freight carried. 

Both locomotives and cars being embraced in the term 
equipment, it is observed that the total equipment of the rail- 
ways, on June 30, 1899, was 1,412,619. Of this number 808,074 
were fitted with train brakes, the increase being 166,812, and 
1,137,719 were fitted with automatic couplers, the increase in 
this item being 228,145. ‘ 

Practically all locomotives and cars in the passenger ser- 
vice were fittea with train brakes, and of 9,894 locomotives 
assignéd to that service 6,128 were fitted with automatic coup- 
lers. Nearly all passenger cars were fitted with automatic 
couplers. With respect to freight equipment, it is noted that 
nearly all freight locomotives were equipped with train brakes 
and 45 per cent. of them with automatic couplers. Of 1,295,510 


‘cars in the freight service on June 30, 1899, 730,670 were fitted 


with train brakes and 1,067,338 with automatic couplers. 








A GRACEFUL ACKNOWLEDGMENT. 





Mr. Bowen R. Church, leader of Reeves’ Band, who furnished 
the delightful music at the recent convention at Saratoga, was 
presented with a fitting testimonial after the adjournment of 
the conventions and the presentation was made in the following 
letter, which was signed by the presidents of both associations 
and the committee of the Supply Men’s Association: 

“The members of the Master Car Builders’, American Rail- 
way Master Mechanics’ and Railway Supply Men’s Associa- 
tions, represented at the Saratoga Convention held in June, 
1900, as a token of their appreciation of your willingness in the 
past to give them individually, as far as in your power, any 
selections they desired, and for your efforts at all times to 
please them and their guests, present to you this diamond ring, 
the brilliancy of the stone being only eclipsed by the delightful 
music furnished by you and your band. We hope that long 
life may be given you to enable you to wear this memento 
for many years to come.” 








BOOKS AND PAMPHLETS. 





Railroad Operations: How to Know Them. From a Study of 
the Accounts and Statistics. By J. Shirley Eaton, Statis- 
tician of the Lehigh Valley Railroad. New York: The Rail- 
road Gazette, 1900. Price, $2.00. 


This book was intended specially for managers, investors, 
students and railway experts. It is written from the standpoint 
of an expert whois a close student of ‘railroad statisti¢s and 
one thoroughly informed upon his subject. There are few books 
in this field, and the great and increasing importance of prop- 
erly prepared statistics renders such a work particularly appro- 
priate. The recent years of business depression have induced 
close watching of every department for the discovery of possi- 
bilities for saving. The discussion in the press and among rail- 
road men, of particularly interesting annual reports, was never 
so common before, and we take this as an indication that rail- 
road methods will be more closely studied and carefully com- 
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pared as the number of opportunities for saving decrease. We 
should say that Mr. Eaton has written also for the department 
officers because a careful examination of the book will suggest 
many improvements to many officers, such as the chief engineer, 
division superintendent and superintendent of motive power. 
The author treats not only of dry figures, but offers many sen- 
sible suggestions. Under “Reducing Expenses” he says: “The 
order is ‘retrench.’ It comes as an emergency, with no time 
to parley. It follows that much retrenchment lacks method. 
Sometimes they adopt a rule of cutting requisitions in two. 
A master mechanic needs just 60 feet of belt for his shop 
engine and the manager reasons that for economy he must cut 
the requisition in two, and the shop is delayed for 30 feet of 
belting.” Managers do more foolish things than this. Such re- 
trenchment as adding two more cars per train, reducing train 
mileage and increasing net earnings is advocated. Many of 
the ideas concerning management are old, but no one can 
glance through the book without being instructed or reminded 
as to possible improvements. It will be seen by the following 
list of chapters that the author is more than a statistician: 
Hints for Examining Railroad Property; Watching Freight 
Traffic Currently; Expenses; Passenger Traffic; Reducing Ex- 
penses; Examining Earnings; Car, Engine and Train Move- 
ment Statistics; General Principles of Interstate Commerce; 
Classification of Expenses; Maintenance of Way Expenses; 
Maintenance of Equipment; Conducting Transportation; Gen- 
eral Expense; Public Statistics; Operating Units; Averages; 
Prorating; Railroad Statistics; Expense Classification; The 
Earning Classification; Working Tools for the Statistician; 
What is Cost? Capital and the Fundamental Theory of a Rail- 
road. 

We approve the author’s arrangement of putting the histori- 
cal at the end. It is the least important part of the work, 
but is not without interest and value. To the reviewer the 
fundamental ideas of the author seem to be two: 1, To show the 
principles of railroad statistics. 2. To show how they may be 
used currently by the men in charge of operation, to obtain 
better results. The frequent use of the word “current” indi- 
cates a broad idea of what statistics are for, not alone for the 
investor, but for the operator, and to us the latter use is of 
the more vital importance to the owners of the property. It is 
evident that the author advocates the use of figures by the 
various division superintendents for the comparison of their 
work month by month and of that of other divisions. 

A high place is given to the ton-mile unit, which Mr. Eaton 
considers the best single unit thus far offered, but it is shown 
to be necessary to have other units also. We find the book 
much more interesting and a great deal more valuable than 
the title seemed to indicate. It should be read by every man- 
ager, superintendent, motive power officer and purchasing 
agent. 


Railway Signaling. By H. Raynor Wilson, of the Lancashire 
& Yorkshire Railway, England. Published by the Publishers 
of “The Railway Engineer,” 8 Catherine Street, Strand, Lon- 
don, England, 1900. Price (in England), 18 shillings. 

This long-promised book has appeared in greater part in the 
columns of ‘‘The Railway Engineer,” and it is now brought up 
to date and enlarged. The author desired to prepare a standard 
work covering the entire subject of railway signaling, but the 
phenomenal growth and development of the electric side of the 
subject necessitated separate treatment, the work before us 
being confined to mechanical apparatus. The author has con- 
fined himself to apparatus which represents sound practice in 
England, and we nowhere find the appearance of a desire to 
merely record experiments. The work is divided into the fol- 
lowing chapters: Single Lines; Signal Cabins; Wood and Iron 
Posts; Point and Signal Connections; Locking Frames; Sig- 
naling plans; Level Crossings; Examples of Large Signaling 
Installations; Board of Trade Requirements and standard spec- 
ifications for signaling works. The author is a master of his 
subject and has used excellent judgment in the plan and 
execution of the work. Giving due regard to the historical, 
he gets at once into present-day questions and in this he is espe- 
cially to be commended. He presents the principles and details 
of English methods and gives working drawings of everything 
used about mechanical interlocking except those devices which 
must be bought from the manufacturers, such as train staff 
apparatus. Every signal engineer and operating officer should 
secure a copy of this book, because of the large number of 





suggestions which may be obtained from such a thorough rec- 
ord of English practice, and because of the opinions of the 
author on many points of practice. The book is altogether 
the best that has ever appeared on the subject of signaling, 
and not the least valuable features are the Board of Trade 
requirements brought up to date, and a reproduction in full 
of the standard signal specifications of the Great Eastern 
Railway. The book contains a number of large folded plates 
of signal and switch plans for such terminals as the Waver- 
ley Station, Edinburgh; the Liverpool Street station of the 
Great Eastern Ry., and the Waterloo terminus of the London 
& Southwestern. From correspondence with the author and 
in other ways our expectations concerning this work have 
been high and the result is not in any way disappointing. 


Standard Designs for Boats of the United States Navy. Speci- 
fications, Schedules of Material, Weights and Cost. By Chief 
Constructor Philip Hichborn, U. S. N., Chief of Bureau of 
Construction and Repair, Navy Department, Washington, 
D. €. Government Printing Office, 1900 
The standard navy boats have been evolved from experience 

and careful study of the special conditions to be met in the 

naval service, and the excellent work before us is a complete 
record of the present construction, even to the speed trials 
of the various steam launches. Each boat is represented by 
working drawings, shear, half breadth and body plans, speci- 
fications, bills of material, weights and actual costs. For com- 
pleteness, arrangement and excellence of execution this book 
has not often been surpassed, and the impression of conscien- 
tious thoroughness in design of these boats is at once received. 
It is evident that the navy department has made good use of 
the New Bedford. whaleboat in its designs for boats of rela- 
tively light carrying capacity, and the models for launches of 
large capacity have been worked out with equal care: The 
volume is in every way creditable, and the half-tones of com- 
plete boats are unusually fine. We cannot see how anyone 
can help being stirred with admiration for the 30-foot gig 
whaleboat of Plate 159, which is one of many illustrated. Such 

work as this in a relatively small matter connected with a 

war vessel increases the confidence that our naval interests 

are in the hands of the right kind of men. 


American Railway Association. Proceedings Covering the 
Period from 1894 to 1898, Inclusive. Published by the Asso- 
ciation, 24 Park Piace, New York, N. Y. Price, $5.00. 


This is the second volume of the proceedings of this Associa- 
tion and the records of its important work from the begin- 
ning up to and including the convention of 1898 are now avail- 
able in a form which is convenient for reference and preserva- 
tion. To our readers it is not necessary to say anything about 
the value of these volumes, but we take this opportunity to di- 
rect attention to the great amount of work which the secretary 
of the Association, Mr. W. F. Allen, has done to put the pro- 
ceedings into this form, and to compliment him upon the char- 
acter of the presentation. 


Mechanical Equipment of the New South Station, Boston. By 
Walter C. Kerr. A reprint of a paper read before the Ameri- 
can Society of Mechanical Engineers, December, 1899. 


This paper is unique and very valuable. We have already 
referred to it in our columns. It presents a description by 
the contracting engineers of the interesting work connected 
with the design and installation of the mechanical equipment 
of the largest railroad station in the world. The variety of 
the work and its extent, together with the exceedingly exacting 
conditions, render it worthy of study by many who are not 
specially engaged in station work, because the various factors 
in this aggregation are sufficiently extensive to compare with 
installations for towns of considerable size. This is specially 
applicable to the lighting problems. There are twelve separate 
branches of engineering represented in this undertaking, all 
of which was intrusted to Messrs. Westinghouse, Church, Kerr 
& Company. These are as follows: 1. Power-house. 2. Inter- 
locking switch and signal system. 3. The electric plant. 
4. Heating and ventilating. 5. Disposal of drainage from water- 
proofed structure. 6. Roof drainage. 7. Ice-making, refriger- 
ating and water-cooling plants. 8. Car heating in train shed 
and yards. 9. Air-brake charging. 10. Steam and hot water 
supply to head-house. 11. Fire protection. 12. Elevators, bag- 
gage and express lifts. The entire work was handled as a 
unit, and this is to us its most interesting feature, as it is 
a departure from the usual practice of calling in a number of 
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experts in the various branches of engineering represented 
and giving them commissions to work independently. In this 
case the responsibility was concentrated and the work was 
not only better done, but a great deal of money was saved. 
The fact that a single firm is prepared to conduct such an 
enterprise is significant of the high place which Westinghouse, 
Church, Kerr & Company have attained. Such a paper as 
this should be’ placed in the hands of investors and others 
who are responsible for the large railroad terminals of this 
country. Copies may be had from the Westinghouse Com- 
panies Publishing Department, Pittsburg, Pa. 


Traveling Engineers’ Association. Proceedings of the Seventh 
Annual Convention, Held at Cincinnati, Ohio, September, 1899. 
Edited by the Secretary, Mr. W. O. Thompson, Elkhart, Ind. 
The annual volume of proceedings of this energetic Associa- 

tion contains the record of the last convention and discussions 
of the following subjects: ‘“‘The use of water on hot bearings of 
locomotives and tenders;” ‘““How can the responsible engineer 
be located when an engine has been subjected to unfair usage 
under the pooling system?” “The proper care of the air pump 
and engineer’s valve while in service, and what is essential 
to the successful handling of air brake trains;’’ “In employing 
or recommending young men for firemen, what qualifications 
should they possess?” “Long runs of locomotives, with a view 
of economical treatment, and maintenance;” “Is it economy 
to use the exhaust steam from the air pump to heat the feed 
water?” “Eyesight tests;” “Boiler compounds and purges.” 


“The Foundry” for June, 1900, contains an admirable article 
by Paul Weaver upon brass furnaces, which we commend to 
our readers who are using the familiar ‘‘hole in the ground’”’ 
method of melting brass. The author states a strong case 
for improved furnaces as to economy of fuel, and also in 
the service of crucibles. ‘The Foundry” is published at De- 
troit, Mich. 


Among the special features of the July Magazine Number 
of The Outlook will be found a collection of portraits and pict- 
ures relating to the present Chinese crisis, including several 
never heretofore printed, and of unusual interest; an article 
on the political career and character of Joseph Chamberlain 
by Mr. Justin McCarthy, the author of ‘“‘The History of Our 
Times” and “The Story of Gladstone’s Life,’’ with portrait; 
an account of a “Visit to the Prince of Montenegro,” by E. A. 
Steiner, with many pictures; an elaborately illustrated article 
on Lourdes, ‘‘A Town of Modern Miracles,’”’ by Clifton Johnson, 
who furnishes also the photographs reproduced; an illustrated 
article on “The Religious Situation at Harvard,’’ by Mr. Du- 
rant Drake; a singular story called ‘‘The First Judas,” by Flor- 
ence M. Kingsley, whose novel of early Christian times called 
“Titus” achieved such an extraordinary success; another in- 
stalment of Mr. Hamilton W. Mabie’s series of illustrated arti- 
cles on Shakespeare, and several other illustrated and unillus- 
trated magazine articles, together with the usual full historical 
review of the world, editorials and other departments. ($3 
a year. The Outlook Company, New York.) 


Pneumatic Tools, 1900. The Q & C Company have issued 
a new 50-page pamphlet on the subject of their pneumatic tools, 
including hammers, drills, riveters, stone-cutting hammers and 
flue expanders. The illustrations, which are very good, show 
the tools assembied and in groups of parts, each part being 
numbered for reference in ordering. This catalogue is spe- 
cially commended for the clear and concise descriptions and 
the good engravings. 


Westinghouse Friction Draft Gear. A pamphlet prepared 
in the usual admirable style of the Westinghouse companies 
presents an elaborately illustrated description of this interest- 
ing device. Our readers will remember the description on page 
148 of our May number and in the pamphlet they will find not 
onjy a description, but transparent interior views of the gear, 
records of tests and a number of illustrations of methods of 
application of the draft gear to the framing of cars and ten- 
ders. The appearance of the pamphlet is opportune, because 
of the increase of interest in the subject by the increasing ca- 
pacities of locomotives and cars. Readers are advised to secure 
copies from the Westinghouse Air Brake Company. 


“Standard Steel Rails and Splice Bars Manufactured by 
Carnegie Steel Company, 1900,” is the title of a handsome vol- 


ume in flexible leather, containing all that engineers need for 
reference to the steel rails used on the railroads of this country. 
The rail sections of the various roads, tables of rails, splice 
bars, spikes, specifications of rails, and the names of the 
roads using each section are given. The dimensions are stated 
in metric and English units. In every way it is worthy of the 
Carnegie Steel Company. We have received a copy through 
the courtesy of Mr. A. R. Peacock, First Vice-President of the 
Company. 


“Record of Recent Construction No. 19” of the Baldwin Loco- 
motive Works contains a number of interesting designs, among 
which we note the H5 freight locomotive of the Pennsylvania; 
a heavy 10-wheel engine for the C. & O.; a compound consoli- 
dation for the Bavarian State Railways; a compound Atlantic 
type passenger engine for the Central of New Jersey, and a 
number of engines for home and foreign roads. The closing 
illustration in the pamphlet shows a small tank engine with 9 
by 14 in. cylinders for Mr. Arthur Koppel. It is built for a 
235-in. gauge and weighs 25,550 Ibs. The service includes 
curves of 59 to 66 ft. radius. These pamphlets are always 
in excellent taste and their value as a record of the work of 
the largest builders of locomotives is doubtless appreciated. 


“Electric Train Lighting from the Car Axle.” We have re- 
ceived from Mr. Jno. N. Abbott, Vice-President and General 
Manager of the Consolidated Railway Electric Lighting & 
Equipment Co., a copy of a handsome pamphlet bearing this 
title. The apparatus was described in our issue of December, 
1899, page 400, except as to the method of driving the generator, 
which has been improved and simplified. The pamphlet pre- 
sents in a number of fine engravings the adaptation of the sys- 
tem to coaches, mail and special officers’ cars. This company 
also controls a system of refrigeration, making use of its axle- 
driven generators. Besides the excellence of the light, absolute 
safety from conflagration in case of wrecks is strongly urged 
for this system. 


The Hayden & Derby Manufacturing Company, 85 Liberty 
Street, New York, have issued a new price list and catalogue, 
44 pages, 6x9 in., dealing with the various types of Metro- 
politan Injectors and H: D. Ejectors of which they are the 
sole manufacturers. The catalogue is finely illustrated and 
has for a frontispiece an excellence view of the company’s 
plant at Bridgeport, Conn., one of the most complete and mod- 
ern establishments of its kind in the world. In addition to 
a detail description of the Metropolitan Automatic Injector, 
Metropolitan ‘1898’ Injector, and Metropolitan Double-Tube 
Injector, the book contains much interesting information on 
the subject of injectors generally, with suggestions as to the 
proper type and size injectors for the most satisfactory and 
economical results. Special attention is directed to what these 
injectors will accomplish under various conditions. Copies of 
the catalogue may be obtained upon application to the Hayden 
& Derby Manufacturing Company, and they should prove of 
value to engineers and steam users for ready reference. 


“Concerning Roller Side Bearings” is the title of one of the 
most attractive little pamphlets of its kind we have seen this 
year. It is issued by the Simplex Railway Appliance Company, 
Fisher Building, Chicago, and is devoted to the Susemihl side 
bearing. This device is the result of about 15 years’ experi- 
mental work by Mr. F. G. Susemihl, of the Michigan Central 
R. R., and in its present form it has been used continuously for 
three years without developing defects. The arrangement of 
the rollers compels them to roll with the movements of the 
trucks and the rollers are kept out of contact with each other; 
furthermore, they cannot drop out of the bearings. When the 
car is jacked up from the trucks the parts of the bearing all 
go with the upper bearing, and they cannot fall out or become 
lost. The principles of the construction were illustrated on 
pages 339 and 394 of our October and December numbers, 1898, 
but several important improvements have been made since that 
time. At the recent Master Car Builders’ convention the ques- 
tion of side bearings was considered one of the two most im- 
portant subjects for discussion, because of the effect of side 
bearing friction upon the net hauling capacity of locomotives. 
It seems to be the general opinion among car men that if roller 
bearings can be so constructed that the rollers will not flatten in 
service they will be used because of the possibility which they 
offer of reducing the weight necessary to make the bolsters 
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sufficiently rigid to sustain their loads without deflection. We 
go further than this and believe that roller side bearings are 
necessary anyway, even with stiff bolsters, and the design re- 
ferred to here seems to meet all requirements. 


Metal Sawing Machine. The Q & C Company have issued 
a new catalogue of power sawing machines, portable rail and 
shop saws, in which attention is called to the fact that this 
company are the only manufacturers of cold metal saws of both 
the arbor and blade driven types. They are consequently in 
position to recommend whichever type seems from their expe- 
rience to be best adapted to the purchaser’s requirements. They 
also call attention to the arrangement of their power machines, 
which permits of cutting structural iron work in the positions 
which involve the least length of cut, which leads to a great 
economy in time. The portable rail saws and shop saws have 
been improved in many ways to increase their convenience 
and durability. These machines are illustrated in a large 
variety. 


The passenger department of the New York Central has 
issued a folder on Bronx Park and the pilgrimage system of 
teaching. This gives complete directions for visiting the New 
York botanical gardens and museum, as well as the other feat- 
ures of the famous Bronx Park, and the other side of the folder 
is devoted to an itinerary for a trip through the country on 
the New York Central near New York, which is full of histori- 
cal interest from its connection with the American Revolution. 
The number of short trips about New York and the actual 
knowledge of history, geography, geology, botany and (at the 
Bronx Park) zoology, which may be obtained in a short time 
and at a very small cost, is surprising. A copy of the folder 
will be sent on receipt of a postage stamp by Mr. Geo. H. Dan- 
iels, General Passenger” Agent, New York Central Railroad, 
New York. 


“The New Pennsylvania Limited” is described in a pamphlet 
which is unique and beautiful, published by Mr. E. A. Ford, 
General Passenger Agent of the Pennsylvania Railroad. The 
literature of the passenger and advertising departments of our 
best railroads has improved wonderfully during the past few 
years. It contains many examples of high art in printing and 
illustration, but it seems impossible to surpass this of the 
Pennsylvania. The cover is in the cream and olive-green colors 
of this train and the printing, engraving, paper and binding 
are finely executed. The illustrations are half-tones from pho- 
tographs actually taken on this train, and they exhibit a degree 
of luxury and comfort equal to those of the best clubs and 
hotels. Copies may be obtained from the General Passenger 
Agent. 


The White Mountains of New Hampshire are conspicuous in 
many ways. The region is one grand wonderland, and every 
turn brings the visitor to some attraction in which Nature’s 
marvellous embellishments are displayed. The famed “Craw- 
ford Notch,” “The Flume,” “‘The Old Man,” “Elephant’s Head,” 
“The Lake of the Clouds,” the Gulf, the ravines and cascades 
are but a few of the many notable features with which 
it would seem this region has been so extravagantly endowed. 
One hardly realizes how imposing the mountain surroundings 
are until a visit has been paid them, but a slight idea of some 
of their principal attractions may be gained from perusing 
the ‘‘Mountain Hand-Book,” issued by the Boston & Maine 
Railroad, and for pictorial views of the mountains the Boston 
& Maine portfolio known as “Mountains of New England,” 
will prove interesting and instructive. The first mentioned 
book is sent for a two-cent stamp, the latter for six cents in 
stamps to any address upon application to the Passenger De- 
partment of the Boston & Maine Railroad, Causeway Street, 
Boston, Mass. 





EQUIPMENT AND MANUFACTURING NOTES. 











Mr. Jere Baxter of the Tennessee Central is in the East to 
buy equipment for that road. It is expected that he will place 
orders for about $500,000. 


Owing to increased business, the Modoc Soap Company have 
found it necessary to enlarge their manufacturing «facilities 
by moving into a new five-story brick building, No. 119 West 
Second street, Cincinnati, in which their capacity is greatly 
increased, This became necessary in order to meet the demands 


of railroads for Modoc Liquid Car Cleaner, which is used by 
nearly all the leading railroads of the country for cleaning 
passenger cars. 


The International’ Power Company have just delivered ten. 
10-wheel compound locomotives to the Chicago Great Western 
Railway for passenger service. The parts made in cast steel 
are the driving wheels, driving boxes, link hangers, reverse 
shafts, low-pressure piston, rocker shafts and cross heads. 
They have Nathan lubricators, Ashton safety valves, Richardson 
valves, Westinghouse brakes, Sargent brakeshoes and Ajax 
bearings. 


Through inadvertence we failed last month to refer to one 
of, the most attractive exhibits at the recent Saratoga conven- 
tions—that of William Sellers & Company. Their locomotive 
injectors, new water strainer, boiler check and valve. and com- 
bination check and stop valve were exhibited and all of them 


‘attracted a great deal of attention and interest. 


Lucol paint has been selected for use on the 1,200 high-sided 
coal cars which the Wheeling & Lake Erie are building at 
their Ironville shops. With this paint the cars are painted and 
stencilled, ready for the road, in twelve hours, which is a 
decided advantage over slow-drying paints under such circum- 
stances. In a recent experiment with Lucol paint on this road, 
one of the new cars was sprayed at 7 a. m. At noon it was 
dry and was sprayed with a second coat. At 5 p. m. it was 
dry enough to stencil and at 6 p. m. it was in a train with 
a load of coal. : 


Mr. J. W. Duntley, president of the Chicago Pneumatic Tool 
Company, Chicago, Ill., who returned to Europe on the “Kaiser 
Wilhelm der Grosse,” on July 3d, for an extended stay at the 
Paris Exposition, invites customers and friends of the com- 
pany who visit the Exposition to call on him at their exhibit 
in the American Machinery Building, Vincennes, in Space 1, 
Block 9, or at the Palace of Machinery and Electricity, Champ 
de Mars, Space 1, Block 14, where he will be pleased to meet 
them and extend any courtesies that will be acceptable in look- 
ing up points of interest. 


The Chicago Grain DooreCompany, Monadnock Building, Chi- 
cago, has received within the past 60 days the following orders 
for its grain door equipment: 

“Soo” Line, 3,000 cars. 

Northern Pacific, 1,000 cars. 

Great Northern, 1,000 cars. 

Chicago, Milwaukee & St. Paul, 1,000 cars. 

Atchison, Topeka & Santa Fe, 500 cars. 

Tilinois Central, 2,500 cars. 

Intercolonial Ry. of Canada, 1,100 cars. 

Canadian Pacific of Canada, 1,200 cars. 


It is safe to say that the most attractive exhibit at the 
recent M. C. B. and M. M. Association conventions was made 
by the Pintsch lighting people. Their display occupied a very 
prominent place, for it was located in the lobby of the Grand 
Union, while the other exhibits were to be found out in the 
court-yard and along the veranda. The framework upon which 
the various styles of Pintsch lamps were suspended was fin- 
ished in white and gold, backed with heavy plate mirrors. 
The four styles of lamps shown thereon were all gold-plated 
and equipped with either cut glass bowls or bowls of chased 
glass with empire designs. A novel feature consisted of a din- 
ing car table spread with beautiful linen and fine napery and 
holding all the correct table appointments, highly polished 
silver, pretty tea service and beautiful china. Over this table 
extended a two-branch silver-plated gas candelabra showing 
how useful and effective an ornament it would be in dining 
ears. A white and gold screen afforded a display place for 
five or six styles of lamps for side illumination, which might 
be well employed by railroads of this country where they 
want novel effects in first-class coaches, parlor and dining 
cars. Some of the styles shown were a Roman torch design, 
a three-branch gold-plated candelabra and an argand bracket 
lamp. The beauties of this exhibit were enhanced by beautiful 
potted palms placed around the platform and a judicious use 
of Eastern rugs, while the chairs at the dining table and 
those to be used by visitors were of mahogany, handsomely 
designed and with leather seats. The light as usual was brill- 
iant and the whole exhibit added greatly to the cheerfulness 
of that part of the Grand Union. 
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TESTS OF MASTER CAR BUILDERS’ COURLERS. 


Committee: W. W. Atterbury, W. S. Morris, W. P. Appleyard, 
H. Monkhouse, F. A. Delaho. 

It will be remembered that at the last meeting of the Asso- 
ciation, the general subject of the ‘‘Master Car Builders’ Coup- 
ler’ was considered of sufficient importance to warrant the ap- 
pointment of a standing committee of five, the work of the com- 
mittee to be somewhat of the character of your standing Com- 
mittee on Brake Shoes and Triple Valves. 

The work of your committee during the last year has been 
largely that of perfecting the details of the work submitted at 
the last meeting of the Association, and has, therefore, been as 
yet unable to do any work on the more serious question, that 
of the tests of the Master Car Builders’ couplers. 

Drop Testing Machine. 

The drop testing machine which has been adopted as recom- 
mended practice has now been thoroughly developed and the 
detail drawings form a part of this report. 

Subsequent to the last meeting of the Association, Purdue 
University, through Prof. R. A. Smart, with the approval of 
the late President Smart, and subject to the approval of its 
trustees, made a proposition to your committee to the effect 
that a drop testing machine, of the design approved by your 
committee, be constructed by the university at its expense, un- 
der the direction of your committee; that such machine, when 
built, shall be the property of Purdue University, and shall be 
installed in its laboratory, to be at all times subject to the use 
of the Master Car Builders’ Associdtion, through its proper 
committee, for official research, the university to furnish such 
aid and assistance and subsidiary apparatus as may be con- 
venient; the machine to be at all times usable by Purdue Uni- 
versity for educational and commercial purposes; all of the 
above to apply to any improvements in the machine which may 
be devised by your committee. 

The Association will note that the conditions are practically 
those under which the Master Car Builders’ Brake Shoe and 
Air-Brake plants have been installed, except that in this case 
the plant would be the property of the university. 

Your committee submitted the proposition to the Executive 
Committee and was by it empowered to act in the matter, and 
has, therefore, believing the proposition to be exceedingly fair, 
taken it up with Purdue University, and is now awaiting advice 
of the favorable action by the trustees of that institution. 

Your committee hopes that before the next meeting of the 
Association this drop testing machine will be constructed and in 
operation and some definite results obtained from the same. 

. Worn Coupler Gauge. 

The secretary of the Association was authorized, and has ar- 
ranged with the Pratt & Whitney Company, of Hartford, Con- 
necticut, to. manufacture this gauge, and your committee is 
advised that at the present time 241 of these gauges are under 
process of construction. 


Coupler Contour Gauge. 

This gauge, which was somewhat modified, with the approval 
of the Association at its last meeting, is now being manufac- 
tured by the Pratt & Whitney Company, and the members of 
the Association should be able to obtain them on order. 


Twist Gauge. 


The twist gauge, as approved as “recommended practice” at 
the last meeting of the Association, has been in use experiment- 
ally by your committee for some little time, and some slight 
changes and modifications have been found necessary. Your 
committee does not feel warranted, as yet, in placing this gauge 
in the hands of a manufacturer, as there is a possibility that 
a more extended trial will demonstrate that some further 
changes may be required. : 

Marking of Master Car Builders’ Couplers. 


In view of the fact that some couplers are bought on time 
specifications, it has been suggested that a method of marking 
similar to that now in general use on air-brake hose be adopted 
for couplers. 

In the event of the proposed method meeting the approval 
of the Association, your committee would further recommend 
that it be embodied in the specifications and the same changed 
to read as follows: 

“The name of the coupler and class of bar must be cast on 
the top side of head of bar in letters and figures three-fourths 
inch long and raised one-sixteenth inch. Each drawbar must 
also have plainly cast upon it the Master Car Builders’ stan- 
dard label of dimensions and size, and in the location as shown 
in detail on drawing which forms a part of these specifications. 
Each knuckle must,” etc. 


Increased Dimensions of Shank of Coupler. 

Your committee has given this subject considerable thought, 
but is not at present prepared to recommend an increase in the 
dimensions of the shank of the coupler, in view of the fact that 
such radical changes as the committee would desire to make 


will necessitate very material changes in such standards of 
the Association as pertain to the spacing of center sills, location 
and dimensions of draft timbers, etc. 

It is possible that the development of the metal center-sill 
or metal draft-timber may bring about such a design of these 
parts as will permit the use of a coupler with an increased 
shank. Before this matter can be definitely settled it may 
require a joint meeting of your standing Committee on Coup- 
lers and your Committee on Draft Gear. 


Master Car Builders’ Coupler Knuckle. 


As the interstate commerce law in regard to the use of auto- 
matic couplers becomes operative on August 1, 1900, the neces- 
sity for the link and pin disappears. Your committee believ- 
ing, therefore, that the time for the abandonment of the link- 
pin hole and slot is now at hand, hereby ask for such discus- 
sion of the subject as will enable your committee to intelligent- 
ly make its recommendations. 


DRAFT GEAR. 
Committee: J. R. Slack, James Macbeth, W. E. Sharp. 


In order to obtain information as to the practice and experi- 
ence of the various roads in regard to draft gear, circulars con- 
taining 16 well-directed questions were sent to the members of 
the Master Car Builders’ Association. 

For convenience the different forms of draft gear used have 
been divided into classes, which are designated as follows: 

A.—One double-coil spring with cast-iron stops bolted to 
wooden draft timbers. This is the ordinary form of Master 
Car Builders’ recommended practice. 

B.—Twin springs with malleable-iron cheek pieces or draft 
arms bolted to wooden draft timbers. 

B'.—Twin springs side by side, with malleable-iron draft arms 
bolted to the sills of car. 

C.—Twin springs placed side by side, with malleable-iron 
cheek pieces bclted to wooden draft timbers. 

D.—One dvuble-coil spring, as in type A, but with pressed 
steel or malleable-iron stops. ; 

E.—One double coil spring with malleable-iron cheek pieces or 
draft arms boijied to wooden draft timbers. In ihis type, ss 
in type B, the front and back stops are in one piece with the 
draft arms, so that the pulling and buffing strains are distribu- 
ted among all the bolts holding the draft arms, instead of the 
bolts holding each stop acting separately, as in types A and D. 

F.—Draft rigging of the Graham type. , 

G.—Draft rigging of the American continuous type. 

H.—Four two-coil springs arranged side by side in tandem. 

The number of roads using the different classes of draw gear 
is as follows: A, ten roads, B, six roads; B', four roads; C, 
one road; D, two roads; BH, three roads; F, five roads; G, two 


* roads; H, one road. One private car line uses four forms—A, B, 


E and G; one road uses D as a standard, but also has in use 
forms B and C; one road uses B as a standard, and also has in 
use E; one road uses F as standard and also has in use H; one 
road uses D as standard and also has in use B and C. 

For type A the following figures are given for cost of main- 
tenance: Twenty-five to 30 cents per year; $1.60 per car per 
year; $1 per car per year. A private car line which has types 
A, G, B and B' in service gives the following ratio of cost of 
maintenance: A, 1; B, 0.16; G, 0.45; B’, 0.12. A road using type 
B reports no repairs except those due to wrecks. A road using 
type E gives 30 cents per car per year. A road using type C 
reports very rare failures during a service of eight years. A 
road using type E reports cost of maintenance scarcely any- 
thing. A road using type F reports $1.20 per car per year. 

The weak points reported are: One road reports trouble with 
type E on account of the use of not properly seasoned timber, 
which shrinks and allows the keys to become loose, thus put- 
ting the draft bolts in shear. This fault should not properly 
be laid to this type of draft gear. One road using type G re- 
ports trouble due to the bending of the draft key and stretch- 
ing of the draft rods on account of the increased tractive force 
of the locomotives. A private car line finds the same fault 
with this type. Two roads using type A report trouble on ac- 
count of the followers chafing against the draw timbers and 
cutting into the wood. One road reports trouble with type A 
on account of loosening draft timber bolts by gradual working 
lengthwise of draft timbers, not wholly prevented by draft 
timber keys. One road using type A finds that the trouble 
with it is that as it gets old the wooden draft timbers splinter 
and give way, and another that there is not good enough con- 
nection between draft lugs and draft timbers and subsills. 
Another road using type D reports one of the weak points is 
that as it has no good bearing on the draft timbers, and the 
bolts have to take a good deal of the thrust, the bolt holes are 
thus elongated, allowing end motion of the draft rigging. The 
majority of answers are to the effect that no weak points have 
been found with the particular style of draft rigging used. 

Seven roads report having used metal draft arms principally 
of malleable iron. Ten roads have used metal cheek pieces, 
with front and back stops cast together and bolted to wooden 
draft timbers. Twelve roads have not used such arms. One 
road reports 2,000 cars equipped with metal draft arms, and 
states good results have been found. On the other hand, one 
road reports unsatisfactory results from the use of these arms 
on cars of iron construction. One superintendent of motive 
power reports the nse of these arms on about 1,500 cars. The 
general testimony of those who have tried the metal draft arm 
or the cheek piece bolted to the wooden draft timber seems to 
be in favor of it. 

A private car line reports the malleable-iron draft arms, type 
B', to have been in use about five years. They state the cost 
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of application to be about $1.50 to $2 more per car, and the 
cost of maintenance $4.40 per car per annum less. Another road 
gives the cost of the draft arms, type B’, as $2.18 per car. This 
is the road that has about 2,000 cars equipped with these. They 
state they have had them in service about three years, and 
have had to renew none to date on account of ordinary service. 
The private car line above referred to as having types A, B, E 
and G in service gives the following ratio as the cost of appli- 
cation: A, 1; B, 1.19; B’, 1.31; G, 1.19. Another. road reports 
the cost of equipping a car with malleable draft arms at $12.50 
more than with the Master Car Builders’ recommended prac- 
tice. 

Thirteen roads report that they have used pressed steel or 
malleable-iron stops, and fourteen that they use only the cast- 
iron_stop. One road uses a heavy angle-iron stop. The advan- 
tages of such stops over cast-iron stops appear to be greater 
in strength with less weight of metal. A few roads report un- 
satisfactory results with the pressed steel stop, but others say 
the results are satisfactory where the front and back stops are 
connected by a bar which serves to distribute the pushing and 
pulling strains among all the bolts holding the front and back 
stops. 

Sixteen roads have used tandem or twin springs instead of 
the ordinary 6% by 8-in. double-coil spring. Eleven roads use 
only the double-coil spring. One road uses a triple-coil spring. 
All the roads using a tandem or twin spring find it of advan- 
tage in relieving shocks and saving the draft gear. In most 
cases where the tandem or twin springs are used they are each 
the same as the Master Car Builders’ 6% by 8-in. double-coil 
spring. Three roads consider the 6% by 8-in. double-coil spring 
of sufficient capacity to withstand the pulling and buffing 
strains of heavy freight locomotives. Twenty-two roads do 
not consider this spring of sufficient capacity. Of the three 
roads favoring this spring, however, one uses with its standard 
draft gear two tandem springs. Another of the three finds that 
they have more trouble with breakages of the couplers that 
they are using than with the springs, and consider the springs 
sufficiently strong for the couplers as now made and for the 
method of attachment to the draw timbers. This road is using 
type A draft gear with the ordinary cast-iron stops. 

Twenty-six roads consider the use of draw timber keys advis- 
able. Two roads do not favor them. 

Fourteen roads report that they have had no experience with 
the continuous type of draw gear. Eleven roads report their 
experience unfavorable. Four roads report good results from 
this type of draw gear. 

Twenty-six roads report no experience with rods run from 
coupler back to second needle beam. Three roads report fav- 
orably on such construction. One objection brought against 
this is the difficulty of keep the rods tightened up as they 
should be in order to be effective. 

The following are the conclusions arrived at by the com- 
mittee: 

1. The ordinary type of draw gear (type A), known as the 
Master Car Builders’ Recommended Practice, is defined in 
strength both in method of attachment to draw timbers and in 
capacity of spring. The strains imposed upon this both in 
pulling and buffing by heavy freight locomotives cause fre- 
quent failures and make it an expensive draft gear to maintain. 


Appendix A. 


2. A form of draft gear of type B', with metallic draft beams 
and twin springs, with draft rods running to needle beams, is 
the most desirable. Malleable iron is the best material for the 
draft beams. Buffing timbers should be protected with suitable 
malleable-iron draft caps. The use of the twin springs is de- 
sirable, as it maintains the present standard yoke for coupler. 

The committee is not at present prepared to submit any de- 
sign, but is of the opinion that a proper design should follow 
the lines as above stated. 

In conclusion, the committee would suggest that it might be 
desirable to make some tests to determine how much of the 
Stock, especially of buffing strain, is absorbed by the two-coil 
spring and also by the tandem spring, and what is the efficiency 
of the various methods of attachment to the draw timbers. 

JAMES MACBETH, 
W. E. SHARP. © 


Appendix: B. 
2. A form of draft gear which is a modification of type B 
appears to be the most desirable form. Instead of using metal 


cheek pieces bolted to wooden draft timbers, malleable draft 
arms should be used bolted to the sills of the car, thus doing 
away with the wooden draft timbers entirely. Draft rods 
Should be run back to the meedle beams. Tandem springs 
Should be used and arranged so as to bring them both in action 
M pulling and buffing. The tandem spring appears to be pre- 
ferable to the twin springs side by side, as the draft arms can 
be brought closer together, which makes a better construction, 
and does not require the use of such long follower plates as 
the twin springs. The springs used should be the same as the 
Master Car Builders’ standard, 6% by 8 ins. 

The committee is not at present prepared to submit any de- 
Sign, but is of the opinion that a proper design should follow 
the line as above stated. 

In conclusion, the committee would suggest that it might be 
desirable to make some tests to determine how much of the 
shock, especially of buffing strains, is absorbed by the two- 
‘il spring, and also by the tandem spring, and what is the 


finglency of the various methods of attachment to the draw 
ers, , 


JOHN R. SLACK. 
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THE EXTENT TO WHICH THE RECOMMENDATIONS OF 
THE ASSOCIATION HAVE BEEN PUT INTO PRACTICE. 


Committee—F. A. Delano, A. Sinclair, H. Middleton. 


[This committee prepared an elaborate preliminary paper 
stating, briefly, all the important recommendations adopted 
since 1870, arranged in convenient form, and sent copies to 
members with requests for statements of practice, the object 
being to ascertain how generally they were used. Only 23 
replies were received, the number of locomotives represented 
by them being but 6,347. These are too few to indicate how 
generally the recommendations are followed. The recommen- 
dations themselves are reproduced here because of their value, 
and the replies are omitted.—Editor.] 

On the subject of Standard Nuts, Standard Screw Threads, 
Bolts, Bolt Heads and Standards for Bar Iron: 

In 1870 the Association recommended the formal adoption 
of the U. S. Standard nuts. In 1884 adopted Pratt and Whitney 
limit gauges for round iron to be used for Sellers’ standard 
thread taps. In 1891 reaffirmed formally the standards of 1870 
and of 1884. In 1892 adopted the standard U. S. Standard sizes 
of nuts and bolt heads and urged on the members of the 
Association a rigid adherence to the same. In 1899 Briggs’ 
standard wrought iron pipe threads were adopted for wrought 
iron pipe and couplings as standard. 

On the general subject of Boiler Construction, the Association 
has made a good many recommendations, namely: 

In 1871 it recommended steam as better than hand riveting. 
In 1872 recommended all holes in longitudinal seams be drilled 
and made to match by reaming rather than by the use of 
a drift pin; also that hollow staybolts be used. In 1881 recom- 
mended machine riveting, especially steam riveting. In 1885 
recommended making a clean metallic joint between surfaces 
to be calked with waste wet with a weak solution of sal am- 
moniac and hot water. In 1885 that in hydraulic tests for 
locomotives, hot water 25 lbs. above working pressure be used. 
In 1889 recommended the double riveting of the foundation or 
mud rings on boilers. In 1894 drew up specifications for boiler 
and firebox steel. In 1895 approved a report showing best 
methods of making a riveted joint and best designs therefor. 
In 1899 approved a report on best method of applying staybolts 
to boiler. 

As bearing further on this subject in 1880, the Association 
passed on the subject of the use of Sling Stays and decided: 

In 1880 that in crown bar boilers it was essential to use sling 
stays from the crown bars to the outside shell of the boiler. 
In 1894 it was recommended that in view of the greater break- 
age of flue sheets in radial stay boilers, due to the rigid strain 
of the crown sheets and placing of flues too close to the flange 
of the sheet, that flexible sling stays should be used to support 
the crown sheet at the front end. In 1896 it was resolved as 
the sense of the meeting that a radial stay boiler was as safe 
as a crown bar boiler and more easily and econemically kept 
clean and in repair. 

Bearing on the general subject of boiler construction, some 
recommendations in regard to Boiler Tubes or Flues have been 
made: 

In 1886 a committee reported on the best plan of removing, 
cleaning and resetting boiler tubes, and it was voted as the sense 
of the meeting that it was unnecessary to bead the front end 
of flues. In 1889 a committee reported that it was almost the 
unanimous sentiment of the Association that the water space 
around the firebox should be from four to five inches; that 
the water bridge between flues should be % in., with 2-in. flues, 
and that the flues should be set vertical, so as to allow better 
circulation. In 1895 specifications and tests were offered and 
adopted for boiler tubes. (See also page 296, 1899.) In 1895 
(again) the question was discussed as to a uniform method of 
computing boiler tube heating surface. Three locomotive works 
and the Pennsylvania Railroad reported that they figured the 
heating surface by figuring the outside diameter of tubes, 
whereas one locomotive works figures the heating surface by 
figuring the inside diameter of tubes. 

In 1896 a slight change was made in the standard size to suit 
standard gauge. In relation to these recommendations your 
committee desires to ask the following questions: 

Referring to the subject of Standard Tank and Car Axles: 

In 1879 the Association adopted the 3%-in. by 7-in. journal for 
cars and tender axles of 40,000 lbs. capacity. In 1881 this was 
reaffirmed. In 1890 adopted the M. C. B. 60,000-lb. axle with 
44%-in. by 8-in. journal for heavy tenders. In 1891 these recom- 
mendations were reaffirmed as recommended practice. 

Referring to the subject of Side Rods: 

In 1882 the Association favored the “I” beam section of 
side rod. In 1883 approved formulae offered by Mr. F. W. 
Dean for design of such sections. In 1893 favored the manu- 
facture of fluted or “I’? beam side rods by machine work rather 
than by forging them out. 
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On the subject of Wire Gauges for Wire, Tubes’ and Sheet 
Metal: 


In 1882 the Association adopted the Browne & Sharpe mi- 
crometer gauge, which was reaffirmed in 1891. In 1895 adopted 
an elliptical notched decimal gauge. (See also page 291, 1899.) 

Under the general heading of the Gauge of Wheels on Axles 
for Standard Gauge Track: 

In 1884 the Association adopted 4 ft. 5% ins. as the standard 
width between backs of wheels for tender trucks and locomo- 
tive wheels with the limits of 4 ft. 5% ins. and 4 ft. 5% ins. 
These conform with the M. C. B. standard. 

Under the general heading of Standard Diameters or Driving 
Wheels and the question of Tires for Driving Wheels, the As- 
sociation has taken the following action: 

In 1886 certain standard diameters of wheels and standard 
sections of tire were adopted, varying from 38-in. to 66-in. 
diameter, inclusive. In 1887 a further report on this matter 
with the exact inside diameters of tires was adopted and the 
M. C. B. standard tire section also adopted. In 1893 standard 
outlines for flanged and plain tires were adopted, and standard 
sizes of wheel centers from 70-in. to 90-in. were also adopted. 
(See also pages 293 and 294, 1899.) 

The Association has also discussed the question of Wear ot 
Tires: 

In 1887 decided that the manipulation of the sand and han- 
dling of the brakes by engineers had a great deal to do with 
the wear of tires. In 1895 an elaborate report on the wear of 
driving-wheel tires was submitted showing six different causes. 
In 1896 the question of Counterbalance was considered and its 
relation to driving-wheel tires pointed out. In 1896 (again) a 
report was submitted pointing out the best design for recipro- 
cating parts in order to reduce the weight of counterbalance 
as much as Possible. 


In 1894 a report on tire treatment made the following recom- 
mendations: 

Page 206. Retaining rings are necessary on wheel centers 
above 62 in. diameter. Page 207. Do not run tires with retain- 
ing rings any thinner than without them. Page 207. Use same 
shrinkage with retaining rings as without. Page 205. Drawing 
of Mansell ring fastening. Page 209. Minimum thickness of 
tires considered safe: Passenger, 1% in., last turning; freight 
and switching, 1% in., last turning. Weight on drivers not to 
be considered. Page 211. Greatest permissible depth of wear 
of tires: 4% in. on road engines, % in. for switch engines, but 
business conditions must govern. Page 216. Depth of flange 
permissible: Road engine, 1% in.; switch, 1% in. Drawings 
of instruments for measuring wear of tire and flange. 

Under the general heading of Relative Proportions of Cylin- 
der to Boilers and Grate Area, the Association has made 
several recommendations: 

In 1887 a formula for the proper proportions of locomotive 
cylinders was offered. (See page 43.) In 1888 recommendations 
giving limits for these proportions were offered and approved. 
In 1897 a report was made giving valuable data as to the proper 
ratios of heating surface, grate area and cylinder volume for 
passenger and freight service, burning anthracite or bitu- 
minous coal. 

On the general subject of a More Economical Combustion, 
the Association has taken the following action: 

In 1881 comparatively high exhaust nozzles were recommended 
as the best practice. In 1888 the conclusion of a committee re- 
porting on the subject of extension fronts, brick arches, etc., 
concluded that brick arches were an excellent thing, but 
should not come closer than 1 in. from the side sheet or 2 in. 
from the flue sheet; that 90 Ibs. of coal per square foot of grate 
area per hour was about the maximum economical rate of 
combustion. In 1890 another committee on brick arches stated 
that the evidence was overwhelming in favor of the brick arch 
and extension front end. Angle irons and studs for brick 
arches were preferred to circulating pipes. In 1896 and 1897 
a committee offered a very complete report on the proper 
height of exhaust nozzle and form of stack, recommending 
a tapered choke stack. In 1899 the Association decided by 


vote that it was not desirable to use bars in the exhaust 
nozzle. 


Report of Testing Laboratories for Railways. 


In 1891 a very complete report was submitted on the subject 
of testing laboratories for railways, showing their proper or- 
ganization and province. 

On the general subject of Testing Materials: 

In 1892 the Association accepted a report making six con- 
clusions, the most important of which was that steel should 
not be worked at a temperature between normal and a per- 
ceptible red heat known as “blue heat.’’ In 1896 the Association 
again decided that it was of great importance in flanging steel 
that it should not be worked below a cherry red heat. 

Under the general heading of Treatment of Employes, the 
Association has taken the following action: - 

In 1886 a resolution was passed that the Association depre- 
cates giving testimonials or recommendatory letters for pub- 
lication, and enjoins all to restrict matters of this nature to 
letters of inquiry. In 1891 a report was submitted giving ad- 
vice to employers as to the best method of examining engineers 
and firemen, including suggestions on the education of firemen. 
In 1898 a report was submitted on the subject of apprentice 
boys and a code of rules adopted by the Association to govern 
their promotion. 

Under the general topic of Compound Locomotives:. 

In 1893, the Association decided that the compound is suitable 
for freight service, but that its availability in passenger ser- 


vice was undetermined. In 1899, the Association decided that 
a by-pass valve to relieve the vacuum in the low-pressure cyl- 
inder when drifting was very important. 

Under the general subject of Standards for Boiler Attach- 
ments, the Association 

In 1893 listened to a report making eight recommendations 
looking to increased safety, and adopted a resolution that the 
water glass, although a convenience and an additional pre- 
caution against low water, was not absolutely necessary to 
the safe running of locomotives. 

Under the heading of Tonnage Rating for Locomotives and 
Ton-Mile Basis for Statistics the Association 

In 1898 considered favorably a report on tonnage rating, and 
in 1899 adopted a resolution that it was the sense of the meet- 
ing that the ton-mile basis for motive power statistics is the 
more practical and encourage economical methods of oper- 
ating, etc. : 

Under the general heading of Chilled Cast-Iron vs. Steel- 
Tired Wheels for Cars and Locomotives: 

In 1888 the Association approved specifications submitted by 
a committee for the manufacture of chilled wheels, giving a 
test, form of contract and service guarantee. In 1899, in a 
report on the relative merits of cast wheels and steel-tired 
wheels for locomotive and passenger cars, a recommendation 
(see page 127) was made as to the best method of keeping 
a record of the mileage of wheels. 

On the general subject of the Best Metal for Locomotive 
Cylinders and Cylinder Bushings the Association has taken 
the following action: 

In 1896 accepted a report on cylinder bushings, making five 
distinct recommendations. In 1897 accepted a report of a com- 
mittee making four recommendations in regard to best metal 
to be used for cylinders, valves and valve seats. 

Under the general heading of Locomotive Statistics: 

In 1872 the Association adopted a report fixing an arbitrary 
mileage to be computed for switch engines at six miles per 
hour of actual service, for local freight engines 6 per cent. for 
switching, and also that new engines to replace vacant num- 
bers should be charged to repairs, except any excess in cost 
over the old ones. 


JOURNAL BEARINGS, CYLINDER METALS AND 
LUBRICATION. 


Committee—W. C. Dallas, J. B. Barnes, G. F. Wilson. 

Question.—Please give the committee what you consider the 
best cylinder mixture for your heaviest high-pressure engines. 

The replies to the question can be arranged in three groups. 
The first group containing the largest number of replies is 
from roads which do not operate their own foundries, and 
they give the uniform specifications, a close-grained iron as 
hard as can conveniently be machined and prevent castings 
being subject to shrinkage cracks.. ; 

In the second group we have those who operate their own 
foundries or who purchase cylinders or guarantee to meet 
specific composition, such specifications calling for various 
grades of new iron and scrap. 

In the third group we have those who have advanced a step 
farther and added to their specifications the use of a varying 
percentage of steel scrap with their iron constituents. Roads 
using specific mixtures as detailed can only be cited as an 
iliustration of the best practice in different parts of the coun- 
try where the different special irons are in convenient freight- 
ing distance, and a universal mixture would be an absurdity. 
The nearest approach to universality would be a mixture of 
irons that would give a certain chemical analysis which prac- 
tice had determined would give the best results. The data 
at hand, however, is too limited for the committee to go any 
further. ; 

In this connection it seems to be a general complaint that 
some of our locomotive builders make their cylinders entirely 
too soft, presumably for the purpose of facilitating and cheap- 
ening the cost of machining, and also assisting in preventing 
a loss of cylinder castings due to shrinkage causing crackins. 

Question.—Do you or do you not get any advantage in casting 
cylinder saddles separate from the cylinders? ; - 

The deduction of the committee from the replies to this 
question would be that cylinders and saddles in one piece can 
be so designed, molded and handled in the foundry as to give 
perfect satisfaction and still be so secured to the frames 45 to 
be immovable, resulting in economy, not only as to first cost, 
but in cost of maintenance, although one road has been for 
the last two years using the three-piece cylinders and saddles, 
and from observations made at different times it seems o- 
are having great success not only in keeping the cyte 
secured, but they have been able to reduce to a minimum t ; 
time in which to apply a new cylinder. The method arabs 
by this road allows a different metal to be used in the cylintiers 
than that in the saddle; plainly speaking, a hard: metal oa 
be used in the cylinders and a softer metal in the saddles. T Me 
arrangement seems to have advantages over the agg 
cylinder and saddle. [The method referred to here Oe 
the classes H5 and H6 locomotives of the Pennsylvania ! yon 
trated in our issue of June, 1899, and of the class El sho 
in our issue of June, 1900.—Editor.] — 

Question.—Please give the committee the best alloy for V “~ 
ous bearing metals on your heavy and fast passenger ea 

The question of proper bearing metal for heavy fast eee the 
ger service is an important one, but it would seem on 
various replies received, each one having good success fe 
their own mixtures, that it is a question for each rongie 
decide, after taking into due consideration designs of eng! 
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weight on square inch of bearing surface, road bed and ballast 
conditions, methods of oiling and quality of lubricant used. 

Undoubtedly one of the best metals for locomotive bearings 
and connecting-rod boxes is what is known as “phosphor- 
bronze,” “‘S’”’ grade: 


oe RR RS tht Pare Pe Aare Beer ee 79.70 parts. 
Willis snes at eatin heehee Sah 10.00 parts. 
CO EEE er As as ..-. 9.50 parts. 
OS a aare ean, oe meme .80 parts 

100.00 parts. 


The reason the above mixture is far superior to any other 
is owing to the fact that copper and tin phosphorized gives 
it a greater affinity for lead, by which it will be understood that 
by the method of phosphorizing employed copper is made more 
fluid and in a manner cleaned, which causes it to amalgamate 
with the lead, and lead being a natural lubricant it has its ad- 
vantages in the mixture by being held in solution, and in case 
of a bearing becoming neglected regarding oil for a short pe- 
riod, the lead in a manner fulfils the want of oil. 

In conclusion, the committee would state that no matter 
what the mixture may be, foundry practice assumes almost as 
important a part as the mixture, to prevent hot bearings, and 
should be given careful consideration. 

Question.—Do you experience any difficulty in lubricating 
cylinders and valves and machinery on your high-pressure 
heavy and fast passenger engines? Please give the committee 
the benefit of your experience on this subject. 

To this question, the majority of the roads replying say 
that with improved lubricators, proper piping and the use of 
a good lubricant and high grade of oil, they are experiencing 
very little difficulty. 

Commenting on the replies to this question, it is the opinion 
of the members of this committee that with the modern lubri- 
cator, properly applied and operated, very little difficulty 
should be encountered in securing proper lubrication to valves 
and pistons, providing a proper lubricant and sufficient of it 
is used. 

Question.—What do you consider the best method of locating 
oil holes, oil grooves and oil pockets in driving boxes? 

Answering this question, the majority of the roads favor 
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CANADIAN Pacific Raitway Company. 





NortHern Pactric Raitway Company. 



















































































GRanp Trunk Ralitway System. 


Cuicaco Great Western Raitway. 


Various Methods of Lubricating Driving Boxes. 


= 


oiling journal driving bearings by carrying oil to crown cavity, 
either centrally from one oil pocket, on top of box, or from 
two cavities on top of box by means of holes drilled at an 
angle to reach crown cavity. 

The Chicago, Burlington & Quincy Railroad replies that it 
has tried and is still trying oil holes and oil grooves on the 
side, and has tried to do away with the center oil hole in the 
top, but thus far with only moderate success. The trouble 
seems to he that the waste from the driving box is grated up 
and soon plugs up the grooves and the oil holes on the rear side, 
and if the box runs at all warm the metal tends to “wipe” 
over the groove on the front side. On the whole, it seems that 
the side oiling is of very doubtful advantage. 

The New York Central & Hudson River Railroad favors 
lubricating at the side just above the center of the axle. Its 
experience in oiling driving boxes that way has been somewhat 
limited, although on a number of engines being turned out 
with holes drilled toward the center of the boxes the result 
has been very satisfactory. 

The Southern Railway of Peru says that it lécates oil holes 
on the sides of journal boxes and has done away with oil 
grooves and pockets, depending upon the cellars for lubricating 
the journals. 

The Boston & Maine Railroad advises that driving boxes are 
best oiled by two oil grooves running lengthwise of bearing 
located on each side well away from the crown, oil holes lead- 
ing to these grooves from large pockets in top of box. 

The following roads furnished blue prints of their methods 
of lubricating driving boxes: Chicago & North Western, Grand 
Trunk, Canadian Pacific, Oregon Short Line, Chicago Great 
Western, Mexican Central and Northern Pacific. 


PRESENT STATUS OF COMPOUND LOCOMOTIVES. 


Committee—J. F. Deems, A. E. Mitchell, John Player, J. E. 
Sague, J. H. Setchel. 

The great source of waste in the use of steam in a single 
cylinder is the alternate heating action of the entering steam 
and the cooling effect of expansion and condensation on its 
walls and the consequent wasteful condensation and re-evapo- 
ration of steam. Any expedient which will reduce this waste 
by preventing the transfer of heat from the steam to the 
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exhaust side of the cylinder without transformation in proper 
proportion into work, will reduce this loss and increase the 
efficiency of the machine. 

This is effected in compound locomotives by a limited ex- 
pansion, submitting as far as may be necessary to cylinder 
condensation and re-evaporation, but then transferring the 
working steam, both the condensation and the re-evaporation, 
to a second cylinder, in which the latter portion may either 
do. some work or balance its waste more or less fully. 

The question of adoption of the compound engine for the 
usual work of the locomotive where speed, pressure or load, 
either or all, is expected to be variable, is complicated by the 
fact that it is impracticable to find cylinder proportions which 
will be permanently suitable. Notwithstanding this difficult 
feature in design, the demand for larger engines and the thin 
partition which divides a net profit from a loss in railway 
operation render it well-nigh imperative that a solution be 
found for this perplexing problem. The heavier a locomotive, 
the smaller is the relative boiler capacity that can be supplied. 

The limit in steam production once reached, the required 
gain in power tan be attained only by a more economical use 
of the steam generated, and if the compound has the advan- 
tage claimed by its advocates, it seems that it will of necessity 
be adopted. The advantages accruing from compounding may 
be summarized as follows: 

1. Reduction of expansion in one cylinder and consequent 
reduction of internal waste. 2. Ability to adopt large ratios 
of expansion with light loads without wire drawing. 3. Re- 
duced leakage in engine. 4. Reduction of depreciation of boiler. 
5. Greater boiler efficiency. 6. Lighter blast, smoother draft, 
less waste, annoyance and danger from sparks ejected from 
locomotives. 7. Elevated limit of speed and power. 8. Reduced 
loss by tender and fuel haulage. 9. Greater uniformity of 
crank movements. 10. Larger efficiency of machine. 

To offset these gains, there are losses which may be enu- 
merated as follows: 

1. Increased first cost. 2. Increased cost for repairs and main- 
tenance of machinery due to multiplicity of parts and greater 
weight of reciprocating parts. 

After a careful consideration of the question as it has been 
presented before the Association in previous years, it would 
seem that there has been a steady growth of sentiment in 
favor of the compound, not only for slow freight, but also for 
express service; that many of the failures in its early days 
were not those of a wrong principle, but of faulty design, 
which source of trouble has to a large extent been remedied. 

In recent years the number of compound locomotives which 
have been placed in service by the different roads has made 
the possibility of obtaining comparative data as to their per- 
formance, relative to simple engines, rather less difficult than 
formerly. Many roads using both types of engines have tabu- 
lated the performance of their engines for long periods of time 
and in several cases exhaustive tests have been made to deter- 
mine their relative merits. In view of this fact, the present 
committee did not feel called upon to treat the subject from 
this standpoint, but rather to determine as far as possible the 
general opinion concerning the compound among those having 
them under their care, and to secure figures showing what 
net gain, under actual service conditions, might be due to 
compounding. 

In the proceedings of the Western Railway Club for March, 
1899, appears a paper by Mr. E. M. Herr, giving the record 
of compound locomotives on the Northern Pacific Railway. 
The paper is of particular value, as the records cover a con- 
siderable period and are compared with the records of simple 
engines of the same class for a similar period. Mr. Herr states 
“the object of the paper is to endeavor to bring out some 
discussion as to the advisability or inadvisability of the use 
of compounds for heavy freight service. From my experience 
on the Northern Pacific road, my judgment is that it is ad- 
visable to use the compound locomotive in heavy freight ser- 
vice, I say advisable because of the economy in fuel, and as 
far as our experience went, no appreciable, or at least no im- 
portant, increase in the cost of repairs. It certainly seems 
advisable to use a machine that shows a saving of from fifteen 
to twenty per cent. of fuel in regular service and no very 
great or even appreciable increase in cost of maintenance.” 

In the discussion which followed the reading of this paper, 
the subject of the advisability of using compounds for passen- 
ger service came up, and the prevailing opinion was that for 
fast heavy service they were economical engines to use. At- 
tention was called to the fact that as the compound was a com- 
paratively new machine, careful attention should be given it, 
the cause of failure in any part should be determined and the 
evil remedied; that the most of the failures are not those of 
the compound feature, but of parts common to both types of 
engines, but which in the compound might require a design 
differing from that common to good practice in the simple 
engine. 

Th view of the data presented and the expressed opinions 
in the answers to the circular of inquiry, the committee be- 
lieves the following conclusions are justified: 

1, Compound locomotives have not come into general use in 
America, but are gradually emerging from the experimental 
stage. 2. Compounds have been in use in freight service longer 
than passenger service and there are more in such service; 
but in recent years there seems to be a disposition to use them 
also for fast, heavy passenger service. The compound is not 
as well adapted. to switching service as the simple engine. 
8. The ton-mile system forms the basis of comparison between 
compound and simple locomotives. The average saving of the 


compound in coal consumption is 16.5 per cent. 4. The actual 
saving of the compound depends upon the price of coal. The 
greatest economy will be attained where the compound is 
worked continuously well up to its limit. The opportunity for 
saving is greater in freight service than in passenger. 5. The 
compound is not so flexible an engine as the simple. 6. There 
should be no difference in the size of drivers between the 
compound and simple engine in the same service. 7. The com- 


‘pound may be successfully pooled, if such practice is followed, 


with simple engines. 8. The rating for compounds should be 
no higher than simple engines of the same class, weight and 
steam pressure. 9. If it be desired to work the engine simple 
over maximum grades, the rating may be slightly higher for 
the compound than for the simple engine. 10. The correct ratio 
of cylinders is difficult to determine, as other factors than the 
determination of such ratio as will secure the minimum cy]- 
inder condensation enter the question. In the two-cylinder 
type it is of paramount importance that the work in both 
cylinders be equalized as closely as possible for all positions 
of the reverse lever. This is easier accomplished if the ratio 
be kept down, and in freight engines it seems that a ratio 
of about 21/3 to 1 would be acceptable, while for passenger a 
slightly higher ratio, 2.37 to 1, might be used. For the four- 
cylinder compound the most important question is that of 
equalizing the pressure on the high and low pressure pistons, 
and a ratio of 3 to 1 gives good results. 11. Manual control of 
compounding feature is preferable to the automatic. 12. There 
is no necessity for having any trouble due to the use of a large 
cylinder if proper care be used in the design of. the piston. 
12%. There is less danger of setting fires from the stack of the 
compound than of simple engines. 13. It is necessary to relieve 
the cylinders while drifting, large relief valves being used on 
four-cylinder compounds and the by-pass on two-cylinder 
compounds. 14. The piston valve is preferable to the slide 
valve, as more perfect balance is secured, and. consequently 
less wear of valve and seat and less strain on valve motion. 
15. When comparisons have been made between compound and 
simple engines, the pressures were usually the same. 16. In 
starting it is necessary to work the engine simple; that it is 
bad practice to so rate the engine that it will be necessary to 
work it simple over heavy grades. 17. Engineers are apt to 
abuse the privilege of working the engine simple. With the 
same supplies at hand for the repairs on compound engines, 
there is no necessity for the compound remaining out of service 
for repairs any longer than the simple engines. 19. The cost 
of boiler repairs is less on the compound and may average 19.6 
per cent. less than for the simple engine. 20. The cost of main- 
taining the machinery on the compound is a little more than 
on the simple. 21. The cost of lubrication on the compound 
will be about 15 per cent. more than on the simple engine. 
22. The compound will be an economical machine whatever 
the price of fuel. 23. More compounds are in use where the 
fuel is expensive than where it is cheap. 23%. There is no ne- 
cessity for any difference in the size of thé exhaust nozzle of 
the compound and that of the simple. 24. Many and careful 
comparisons have been made of the relative performance of 
the compound and simple engine, and the position of the com- 
pound in railroad economy may now be determined. 25. It is 
possible to build a compound that will give satisfaction equal 
in tractive power to any of the simple engines. 26. The low- 
pressure piston will give better results if made of cast steel 
with a bronze bearing ring cast in its periphery. 27. The most 
notable improvements have been in the intercepting valve, in 
steam distribution and better design of the.machinery. 28. At- 
tention is called to the necessity of further improvement in 
design of machinery, intercepting valve and steam distribution. 
29. With the modern machines the compound holds its place 
as against the simple and it is not advisable to change any 
in use into simple engines. 


PISTON VALVES. 
Committee: S. P. Bush, Wm. McIntosh, H. Schlacks. 


Two weeks after the appointment of the committee last year, 
a circular was prepared asking certain questions covering the 
use of piston valves in locomotives. This circular was sent to 
all the members of the Master Mechanics’ Association, and 
while a comparatively small number of the members are using 
piston valves on their locomotives, yet it is found that a ma- 
jority of those that have used the piston valve make replies 
which in nearly all cases are exceedingly favorable to the pis- 
ton valve. 

It is not the intention of the committee to go into all the 
numerous details of piston-valve constructions that have been 
tried, inasmuch as most of the variations are the result of indi- 
vidual opinions as to construction and do not affect the general 
result. The committee feels, however, that it can cover the 
important features in this report and speak with reasonable 
certainty. As stated previously, nearly all of those reporting 
as having had experience with the piston valve speak favor- 
ably of it, and this, in the judgment of your committee, is sat- 
isfactory evidence that it has merit. 

The advantages of the piston valve are generally stated as 
follows: 

For steam pressures exceeding 185 Ibs. the piston valve offers 
considerably less resistance than the slide valve, thus reducing 
the work the entire valve gear must perform, and reduces the 
internal resistance of the locomotive, which is thought to be 
considerable in modern high-pressure engines. 

For steam pressures higher than 185 Ibs. the question of valve 
lubrication is very much simplified, and the difficulties of cut 
valves and seats are very much diminished. 
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The cost of maintaining the piston valve seems to be no 
greater than that of maintaining the slide valve. This state- 
ment is not based on a large number of figures, but rather on 
the judgment of those using the piston valve. 

The area of admission and exit openings.can be very mate- 
rially increased with the piston valves, which, with higher 
power locomotives, seems to be a very important advantage; 
and it is well known that, in order to obtain the highest effi- 
ciency from a locomotive it is not only necessary to get steam 
into the cylinder promptly, but to get it out again. 

These ure, in short, the advantages of the piston valve that 
seem to have been demonstrated. The committee believes that, 
in adapting the piston valve to the simple engine, the internal 
admission type has possibly a slight advantage in that the 
loss of heat by steam is somewhat less than in the case of the 
external admission type. . 

Some railroads and locomotive builders, when designing valve 
gear for piston valves having internal admission, assumed that 
the valve gear as designed for external admission would an- 
swer for those with internal admission. Practice develops that 
this is a mistake, and that in order to obtain the proper steam 
distribution, the valve gear must be specially designed for the 
internal admission. 

In designing the piston valve attention is called to the neces- 
sity of obtaining the benefit of all the area of admission and 
exhaust which the principle of the piston valve affords. The 
committee thinks that this has not always been taken advan- 
tage of to the full extent. 

One point in piston-valve construction that has been found 
to have a material effect on steam distribution has been some- 
what overlooked, namely, the difference in area between the 
forward and rear; the area of the rear end being reduced by 
the area of the piston rod; the two ends are therefore out of 
balance, and as a result the motion of the valve in one direc- 
tion is deranged as compared with the motion in the other di- 
rection, inasmuch as the lost motion in the valve gear is taken 
up in an opposite direction from that which is ordinarily the 
ease. This is based upon experiment on the part of the com- 
mittee, and from the statement of an individual to the effect 
that a locomotive equipped with piston valves ran for quite a 
distance with one of the valve stems: broken, the valve making 
its regular movement by being pushed ahead by the end of the 
broken valve stem in one direction, and pushed back again in 
the opposite direction by the excess pressure on the forward 
end of the valve. 

The committee finds a great variety of packing used for 
piston valves. It can be said, however, with perfect certainty, 


that plain snap packing rings will give entirely satisfactory 
service. : 


TON-MILE BASIS FOR MOTIVE-POWER STATISTICS. 


Committee—H. J. Small, C. H. Quereau. Mr. W. H. Marshall 
dissenting. 


In the report of this committee presented at the*1899 meeting 
we argued at length that all the items involved in the Cost of 
Engine Service statement should be based on the ton-mileage 
produced. It is not our intention to present this matter at 
length in our present report, but wish to emphasize the con- 
clusions reached in that report by an illustration taken from a 
performance sheet for January, 1900, in which is shown the 
records made on the mile and ton-mile bases. 
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We believe the showing in the above tables a sound argument 
in favor of the use of the ton-mile basis, and for all the items 
making up the cost of engine service. We believe it advan- 
tageous to.also have a statement showing the cost of engine 
lubrication and illuminating oils on the engine-mile basis. 

Comparison of Statistics. 

In our previous report we also argued that greater economies 
Will be secured by comparing the statistics for a given system 
or division with those made by the same line in previous years, 
rather than with those of other roads, because when the com- 
pstizon is made with other roads the conditions, which very 
argely control results, are, almost as a matter of necessity, so 
different that a just comparison can not be made, while this is 
hot true when the comparison is with previous records made 


on the same line. In this report it is our intention to only 
emphasize this point and refer to our previous report for the 
extended argument. 

What Service Should be Included? 


The chief reasons for adopting the ton-mile basis for raii- 
road statistics, in place of the mile basis, are that the former is 
a more accurate measure of the work done, and encourages 
economy in operating. We can see no good reason why these 
qualities are not as desirable for passenger service as for 
freight, though it will be admitted that greater economies will 
result in freight service. It is urged by some that the speed 
and weight of trains in passenger service are not within the 
control of division officials, implying that there is little use in 
trying to improve the records for this service, therefore there 
is no use in using the ton-mile basis for these statistics. This 
reasoning applies with equal force to a large proportion of 
freight service, such as stock, fruit express and fast mer- 
chandise, but is not considered to have sufficient weight to 
prevent the use of the ton-mile basis. We know that some 
men are more economical than others in passenger service, 
as well as in freight, and believe the use of the ton-mile basis 
is better than the engine-mile basis with which to determine 
their relative merits, and so encourage better records. It also 
seems to us desirable that both passenger and freight service 
statistics be on the same basis. This is apparently the view 
of nine out of the fourteen roads reporting, or nearly 65 per 
cent. To the actual weight of cars in passenger service we 
would suggest the addition of five tons for mail, baggage and 
express cars in main line service, three tons for such cars in 
branch-line service, and of two tons for such cars as carry pas- 
sengers, whether in branch or main line service. Passenger 
— hauled deadhead in freight trains should have no such 
credit. 

Engines in work train and switching service are credited with 
an arbitrary number of miles per hour. We see no reason why 
they should not be credited with an arbitrary ton-mileage in- 
stead, which would give the same basis for the statistics of 
all classes of engine service which we believe is important and 
desirable. Nearly 22 per cent. of the roads reporting are of 
this opinion. : s 

We would suggest that work engines be credited with the 
actual weight of their trains, to be determined on the same 
basis as for freight engines, and with ten miles per hour. If the 
weight of the train is 500 tons, and the engine is in service ten 
hours, the credit for the day’s work would be 5,000 ton-miles. 

For 18 by 24-in. switch engines carrying 145 pounds of steam 
pressure and having 50-in. driving wheels, we would suggest 
a credit of 200 tons and eight miles per hour. For a day of 
ten hours this would make a credit of 1,600 ton-miles. For 
other switch engines the tonnage should be proportional to 
pcr ypeaiai as determined by the formula in the, next para- 
graph. 

The credit for pusher and double-heading engines should be 
made on the basis of the proportional power of the engines 
attached to the train. This is quite easily determined by 
means of a table which can be made in the drawing-room, 
from the tractive power formula. 

We would sum the argument for the use of the ton-mile basis 
for all classes of engine service as follows: It is the most ac- 
curate practicable basis for measuring the work done in freight 
and passenger service; an arbitrary ton-mileage credit for 
switch engines is as accurate as an arbitrary mileage credit 
and has no disadvantages; for work engines a credit for the 
actual tonnage handled and an arbitrary mileage per hour is 
more accurate than a credit of an arbitrary mileage only; it 
is desirable to have the same basis for all classes of engine 
service. 

What Tonnage Should be Included. 


There are evidently differences of opinion as to what tonnage 
should be included in making statistics. Some are decidedly of 
the opinion that the entire weight of the train, including the 
engine, tender and way-car, should be used. Others contend, 
with equal conviction, that only the weight of the cars and 
their contents, excluding the way-car, should be used. It is 
quite possible that this difference of opinion may in some cases 
be due to a confusion of,.the terms ‘‘ton-mileage” and “tonnage 
rating.” The ton-mileage of a locomotive for a given trip is 
ascertained by multiplying the weight of its train, reduced to 
tons, by the number of miles this tonnage is hauled. The ton- 
nage rating of the same engine is quite a different matter, be- 
ing simply the number of tons it is rated to handle, and does 
not necessarily have any relation to its ton-mileage. As the 
weight of a given engine and its way-car is always the same, 
there is no good reason why the tonnage rating should include 
these weights, as the object of the tonnage rating is simply to 
always secure a weight of train which shall be the greatest 
practicable under service conditions. 

It may seem that this line of reasoning should be applied to 
the ton-mileage, and that, because there is nothing gained by 
including the tonnage of the engine and caboose in the tonnage 
rating, therefore it should not be included in the ton-mileage. 
It seems to your committee that this does not logicaily follow, 
because the object of the tonnage rating and that of the ton- 
mile basis for statistics are entirely distinct. The tonnage 
rating is used as a measure of the capacity of the locomotive, 
while the ton-mileage is intended to show the work actually 
done, regardless of whether the tonnage rating is handled or 
not, as a basis for the cost of engine service. 

One of the favorite arguments of those who favor the ex- 
clusion of the ton-mileage of the engine and way-car is that 
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the management wants to know what their engines are hauling 
behind the tender. Admitting, for the sake of argument, that 
this position is correct, no better statement could be made 
to show that the weight of the way-car should be included in 
the ton-mileage. 

It is argued that there are engines of modern design which 
will haul more tons of freight behind the tender for each ton 
weight of engine than others, which are not so well designed, 
and therefore the weight of the engine and tender should not 
be included in the ton-mileage, so as to make a better showing 
for the modern design. We question the relative importance 
of this information, believing that the cases where it would 
apply are comparatively limited, and that the desired informa- 
tion could be obtained more accurately either by calculation or 
special tests. In short, that it is more important that the 
motive-power statistics be based on a ton-mileage which will 
represent as nearly as practicable the total work returned for 
the money spent than to leave out of the account a consider- 
able percentage of the work done for the sake of exceptional 
conditions. 

It is claimed by some that the weight of engine and tender 
should be omitted on the same basis that the owner of a sta- 
tionary engine wishes to know the power delivered by the fly- 
wheel rather than the total power developed in the cylinder. 
The cases are quite different. The power absorbed by the sta- 
tionary engine is simply that necessary to overcome the in- 
ternal friction, amounting possibly to eight per cent. of the 
total developed, and it does not run without a load. With a 
locomotive, in addition to the internal friction, there is the 
power absorbed in moving its own weight, which frequently, 
even with its maximum load, amounts to 35 per cent. of -the 
total power developed. In rating and judging the efficiency of 
a stationary engine both its owner and builder include in the 
work performed that absorbed by the shafting which it drives, 
amounting frequently to 50 per cent. of the total power de- 
veloped, and frequently that absorbed by internal friction. It 
would seem that those who advocate the omission of the ton- 
mileage of the locomotive and its tender can find scant grounds 
for their postition from stationary practice. 

Viewingethe matter from a strictly motive-power standpoint, 
we are of the opinion that the ton-mileage should include the 
entire train—the engine, the cars with their contents, and the 
way-car. The strongest argument in favor of this view is that 
the best basis for determining motive-power costs is that 
which includes all the work produced by the money spent. 
The management is specially interested in knowing the cost of 
hauling a ton of paying freight one mile. This would exclude 
from the ton-mileage that of the engine, the light weight of 
the cars, including the way-car, and of company material. It 
is exceedingly doubtful if any motive-power official will claim 
this is a proper basis from which to find out whether his 
department is being managed economically or not, simpiy be- 
cause it evidently would not furnish an accurate measure of 
the work done by the money spent. As it would give no credit 
for work done in hauling empty cars, company material, for 
an engine and way-car, or for a light engine, we would justly 
argue that statistics on such a basis could not fairly be used 
to measure our efficiency as motive-power officials, and would 
be of little practicai use in helping us to reduce costs intelli- 
gently. Empty cars and company material must be hauled; 
locomotives with only a caboose, and without a caboose, must 
.run over the road; this work necessitates an expenditure of 
money by the motive-power department and is in no way 
under its control. Is it not reasonable to claim that there 
should be a credit for this unproductive work against which 
to charge the money spent in doing it? 

Under the head of ‘Statistics’ it is worth noting that, of the 
fourteen roads reporting, on all but one the operating depart- 
ment uses the ton-mile basis for their statistics. The needs 
of the operating and motive-power departments in this matter 
are quite different. The operating department wishes to know 
the per cent. of empty to loaded ton-mileage, the per cent. 
of actuai to rated ton-mileage, the average tonnage of load 
per car, so that the per cent. of useful work may: be increased. 
On the other hand, these matters are of minor interest to the 
motive-power official, and then only as they affect the effi- 
ciency of his department. The motive-power officer is inter- 
ested in knowing the actual work performed, not with a view 
of bettering the efficiency of the operating department, but 
his own. 

If our statement of the case is correct, it follows that there 
are three interests to be served by ton-mileage statistics: 
Those of the management, which wishes to know the cost of 
handling a ton of freight one mile; those of the motive-power 
department, which we believe is entitled to a credit for all the 
work performed by the money it is responsible for; and those 
of the operating department, which finds the ton-mile basis 
the best practical one for reducing the per cent. of unproduc- 
tive work in handling their trains. If this is a fair statement 
of the case, it follows that the needs of no two of the depart- 
ments are the same, and therefore a compromise will serve 
the best interests of neither. It will be admitted that the 
management is interested in the statistics of both the other 
departments, but we venture to assume we are warranted in 
believing that it is to the best interests of the management 
to allow each such a‘ basis for their statistics as will favor its 
greatest efficiency. 

There is an opinion, judging by editorial comments and per- 
sonal remarks, that the expense for the three statements which 
we advocate will be prohibitory. We believe that a study of 
the facts will show that such is not the case. For the motive- 


power ton-mileage the addition of that for the engine and 
way-car will cost practically nothing, as will be readily under- 
stood when attention is called to the fact that these are con- 
stants for any given district and will not have to be figured 
out for each trip. For instance: A 15-ton caboose going over 
a 120-mile district will have a ton-mile credit of 1,800 for each 
trip; a 200-ton engine on the same district will have a credit 
of 24,000 ton-miles for each trip; and on each district. there 
will be such a constant. The additional expense for adding 
these constants to the footing of the ton-mileage for the oper- 
ating department, which should not include them, will be 
scarcely appreciable. On one road the ton-mileage of the 
engine is added in the office of the Superintendent of Motive 
Power, where the weight of each engine and its mileage are 
known. 

It is probable that the ton-mileage statistics of the operating 
department should show separately that for the lading, for 
the loaded cars, for the empties, and east and west bound 
traffic in order to be of the greatest usefulness. If this is 
correct, it follows that the additional expense for furnishing 
the ton-mileage for the management, which should show only 
that for the contents of the cars, would be only that necessary 
to draw off these figures as a separate statement from among 
the totals ‘needed by the operating department. It would 
therefore appear that the expense for ton-mileage figures 
for each department, best suited to its uses, would be but 
very little greater than for a compromise statement which 
would serve the best interests of neither. 

The preceding argument has referred only to the expense 
for compiling the ton-mileage. We believe it safe to assume 
that the expense for figuring out the statistics based on ton- 
mileage will, after the first year, be no greater than it has 
been for furnishing the corresponding statistics on the mile 
basis. This has been the experience of others and seems a 
reasonable proposition. If the ton-mile statistics are more 
elaborate, it will follow that the expense will be somewhat 
increased. In this connection it is worth noting that for the 
first year the ton-mile statistics are used; it will be neces- 
sary to keep those based on the mile, if a comparison of one 
year with another is desired. 


Conclusions and Recommendations. 


The ton-mileage for the use of the motive-power department 
should include the weight of the entire strain. 

For the use of the operating department it is probable that 
all that is needed is the weight between the tender and way- 
car. 

The best interests of both departments will be best served 
by a joint committee representing both. 


For the Motive-Power Department. 


We recommend. that all the items making up the cost of 
engine service be on the ton-mile basis; 

That the statistics of all classes of engine service be on the 
same basis; 

That in passenger service five tons for mail, baggage and 
express cars in main-line service, three tons for such cars in 
branch-line service, and two tons for all cars carrying pas- 
sengers, be added to their scale weights; passenger cars han- 
dled deadhead in freight service should have nothing added 
to their scale weight; 

That engines in work train service be credited with the actual 
weight of the entire train, to be determined on the same 
basis as for freight engines, and with ten miles per hour; 

That switch engines having 18 by 24-in. cylinders, carrying 
145 Ibs. steam pressure and having driving wheels 50 in. out- 
side the tire, be credited with 200 tons and eight miles per 
hour; for others the tonnage should be in proportion to their 
power, compared with that of the standard, and eight miles 
per hour; 

That for pusher and double-heading service the credit for 
each engine attached to the train be its proportion of the ton- 
mileage, based on its power, for the distance covered by each; 

That it is desirable to group the individual fuel statement 
and oil statement, each service by itself; 

That the statistics for main line and branches be separate, 

That the weight of the contents of freight cars handling 
way freight should be that with which it left the terminus; 

That the ton-mileage of mixed trains, where both freight 
and passengers are handled in the same train, should be cred- 
ited to that service which is entitled to the greatest per cent. 
of it; 

That the tonnage of a locomotive should. be its weight in 
working order plus that of the tender with half its capacity 
of coal and water. 


RELATIVE MERITS OF CAST-IRON AND STEEL-TIRE!) 
WHEELS. 


Committee—J. N. Barr, A. M. Waitt, H. S. Hayward, A. lL. 
Humphrey, John Hickey. 
The only report giving data has been received from the Union 
Pacific Railroad, in which they state that the average cost of 
mileage of 33-in. cast-iron freight car wheels is 8 cents pr 
thousand miles; the average cost of steel-tired wheels is 4 
cents per thousand miles. 
Mr.-G. W. Rhodes, of the Burlington & Missouri River Rail- 
road, advises that he is of the opinion that 33-in. cast-iron 
wheels made to the M. C. B. standard test is a safer wheel than 
some of the steel-tired wheels on the market. a 
Under these circumstances, your committee is unable to ad 
anything additional to the report printed in last years pro- 
ceedings. 








